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F o r a g e  c r o p s  - p r o f i t  o r  l o s s ?  
M a n y  a c r e s  o n  I l l i n o i s  f a r m s  r e q u i r e  c o n t i n u o u s  c o v e r  o r  c o v e r  c r o p s  
d u r i n g  p a r t  o f  t h e  r o t a t i o n .  O n  m a n y  f a r m s ,  h a y  a n d  p a s t u r e  a c r e a g e  
r e p r e s e n t s  a  n e t  l o s s  t o  t h e  f a r m  b u s i n e s s  s i n c e  t h e  c o s t s  c h a r g e d  
a g a i n s t  t h e s e  a c r e s  a d d  u p  t o  m o r e  t h a n  t h e  v a l u e  o f  t h e  c r o p  h a r ­
v e s t e d  f r o m  t h e m .  M u c h  o f  t h i s  l o s s  c a n  b e  e x p l a i n e d  b y  l o w  y i e l d s  
a n d  i n c o m p l e t e  u s e  o f  t h e  f o r a g e  c r o p  p r o d u c e d .  U n u s e d  f o r a g e  h a s  
n o  v a l u e  e x c e p t  f o r  s o m e  i n d i r e c t  a d d e d  f e r t i l i t y  a n d  s o i l  c o n s e r v a t i o n  
b e n e f i t s .  
T h e  k e y s  t o  p r o f i t a b l e  f o r a g e  p r o d u c t i o n  a r e  h i g h  y i e l d s  a n d  a  
w e l l - m a n a g e d  l i v e s t o c k  p r o g r a m  t h a t  m a k e s  m a x i m u m  u s e  o f  t h e  
f o r a g e  c r o p s .  T h i s  h a n d b o o k  i s  d e s i g n e d  t o  h e l p  b o o s t  t h e  p r o f i t s  
f r o m  y o u r  f o r a g e - p r o d u c i n g  a c r e s .  
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GROWING FORAGE CROPS FOR TOP YIELDS 
PASTURE GRAZING PERIODS FOR ILLINOISCHOOSING FORAGE CROPS 
Your choice of forage crop or grass-legume mix­
tures should depend on (1) how and when you plan to 
use the crop, (2) the place where you live, and (3) the 
kind of soil you have. 
Pasture crops. Plan your pasture acres to pro­
vide fo r a full season of luxuriant grazing crops. You 
can extend the fall and spring grazing seasons by seed­
ing several crops that can be grazed at different times. 
These crops might include improved permanent pas­
tures, rotation pastures, and temporary pastures. 
Suggested pasture crops for northern and southern 
Illinois, with grazing periods, are shown at right. 
Below are some suggested mixtures for rotation 
and permanent pastures in northern, central, and 
southern Illinois under different soil conditions, with 
recommended seeding rates. 
Hay crops. Select the hay crop or hay crop mix­
ture that will provide the most forage for your farm. 
Some suggested hay crops and seeding rates for dif­
ferent soil conditions are given in the table below. 
These rates are for a well-prepared seedbed. 
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SUGGESTED MIXTURES FOR SEEDING AND RENOVATING ROTATION AND PERMANENT PASTUREsa 
(seeding rates expressed as pounds per acre) 
For Rotation and Permanent Pastures For Renovation For Hay Crops 
Central and Northern Illinois Southern Illinois Northern and Central Illinois Central and Northern Illinois Southern Illinois 
Well-drained soils 
Alfalfa .... .. . . . . . .. 6 lb. 
Bromegrass . . ........ 5 lb. 
Timothy ...... . . . . . .. 2 lb. 
Alfalfa . . .... .. .... . 6 lb. 
Orchard grass .. . . ... . .4 lb. 
Alfalfa . .... . ....... 6 lb. 
Orchardgrass ... . .... .4 lb. 
Timothy ... ....... . .. 2 lb. 
Poorly drained soils 
Aisike clover . . . . . . . . . 3 lb. 
ladino . ... ...... . ... ~ lb. 
Timothy . ... . . . ..... . .4 lb. 
Birdsfoot trefoil .. . .. . 5 lb. 
Timothy .. . .... . ... .. 2 lb. 
Reed canarygrass .... 8 lb. 
Aisike clover ...... . .. 3 lb. 
Well-drained soils 
Alfalfa .. . ....... . . . 8 lb. 
Orchardgrass ... .... . .4 lb. 
Alfalfa ..... ..... . . . 8 lb. 
Tall fescue . . ....... . 6 lb. 
Tall fescue ... ....... 8 lb. 
ladino clover ... . .... Y2 lb. 
Alfalfa ..... .. .. . .. . 8 lb. 
Bromegrass .... . .. . .. 6 lb. 
Timothy .. . .... . ... . . 2 lb. 
Poorly drained soils 
Aisike clover .... . .... 2 lb. 
Tall fescue . . . ....... 8 lb. 
ladino clover . . ...... V:z lb. 
Reed canarygrass . . . . 8 lb. 
Aisike clover . . .. . .... 3 lb. 
ladino clover . ....... Y2 lb. 
Alfalfa . .. . . .. . .. .. . 6 lb. 
Bromegrass ...... . . . . 5 lb. 
Timothy .... .... . . . .. 2 lb. 
Alfalfa ..... .. . . . .. . 6 lb. 
Orchardgrass . . . .. . .. 3 lb. 
Timothy ........ . . . .. 2 lb. 
Birdsfoot trefoil . . ... . 6 lb. 
Timothy ..... . . . . .... 2 lb. 
Southern Illinois 
Alfalfa . . ..... ... . .. 8 lb. 
Orchardgrass .. ... ... 6 lb. 
Alfalfa ....... .. .... 8 lb. 
Bromegrass ...... ... . 6 lb. 
Timothy ....... . . .. .. 2 lb. 
Korean lespedeza . ... 5 lb. 
ladino clover. . . . . . . . 1 lb. 
Tall fescue . . . ..... . . 6 lb. 
Well-drained soils 
Alfalfa ........ ..... 12 lb. 
Alfalfa ... ... . . .. . . . 8 lb. 
Bromegrass . ... . ..... 6 lb. 
Alfalfa ... . . . . . .. . . . 8 lb. 
Bromegrass .. . ....... .4 lb. 
Timothy .... ... .. .... 2 lb. 
Alfalfa ..... ... .. . .. 8 lb. 
Timothy. . . . . . . . . . . . . .4 lb. 
Poorly drained soils 
Aisike clover. . . . . . . . . 5 lb. 
Timothy . . .. .. ....... .4 lb. 
Reed canarygrass. . . . 8 lb. 
Aisike clover. . . . . . . . . 3 lb. 
Drouthy soils 
Alfalfa .. .. . .. ...... 8 lb. 
Well-drained solis 
Alfalfa ........... . . 8 lb. 
Orchardgrass . ... ... . 6 lb. 
Alfalfa ... ... ...... . 8 lb. 
Tall fescue ........ . . 6 lb. 
Poorly drained soils 
Reed canarygrass ... . 8 lb. 
Aisike clover ....... . . .4 lb. 
Tall fescue . .. ....... 6 lb. 
Aisike clover . .. . . . .. . .4 lb. 
Redtop . .......... . . .4 lb. 
Aisike clover. . . . . . . . . .4 lb. 
Drouthy solis 
Alfalfa . . . . . . . . . . . . . 8 lb. 
Bromegrass ... . .... . . 8 lb. 
Alfalfa ... . . .. ...... 8 lb. 
ladino clover . . . . . . . . ~ lb. 
Drouthy soils 
Alfalfa . ... . ........ 6 lb. 
Bromegrass ... . . . . . .. 5 lb. 
Drouthy soils 
Alfalfa . ... . . . ... . .. 8 lb. 
Orchardgrass ..... . . . .4 lb. 
Alfalfa . . . .. . ....... 8 lb. 
Tall fescue . . . .... . .. 6 lb. 
Korean lespedeza .. . . 5 lb. 
ladino clover ... .. . . . 1 lb. 
Orchardgrass ... . ... . 6 lb. 
Hog Pastures (for anywhere 
in Illinois) 
Alfalfa . . . . .. . . . .... 6 lb. 
Bromegrass .. . . . ..... 6 lb. 
Alfalfa ...... ... .... 8 lb. 
Tall fescue (south central 
Illinois only) ....... . 6 lb. 
Tall fescue ........ . • 6 lb. 
ladino ... . . . ........ 2 lb. 
a In any of these mixtures 1 lb. of red clover may be substituted for 1 lb . of alfalfa, or 2 lb. of red clover for 2 lb. of alsike in northern Illinois; or 2 lb. of red clover for 
1 lb. of alsike in central Illinois. Korean lespedeza may be added, up to 5 lb. per acre, to any of the mixtures for southern Illinois. 
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D E S I G N I N G  A  M I X T U R E  
L e s p e d e z a  i s  a d a p t e d  t o  t h e  s o u t h e r n  h a l f  o f  t h e  
A l f a l f a  i s  t h e  h i g h e s t - y i e l d i n g  p e r e n n i a l  f o r a g e  
s p e c i e s  a v a i l a b l e  f o r  I l l i n o i s .  I t  r e s i s t s  d r o u t h  a n d  
p r o d u c e s  w e l l  u n d e r  m i d s u m m e r  h e a t .  I f  y o u r  s o i l s  
c a n  g r o w  a l f a l f a ,  m a k e  i t  y o u r  f i r s t  c h o i c e  i n  a  g r a s s ­
l e g u m e  m i x t u r e .  
A l f a l f a .  F o r  o n e - t o  t w o - y e a r  s t a n d s ,  s e e d  a  f a s t ­
g r o w i n g  v a r i e t y  s u c h  a s  A l f a ,  D u P u i t s ,  o r  F D - I 0 0  
t o  g e t  t o p  y i e l d s .  T h e s e  s t a r t  e a r l i e r  a n d  b o u n c e  b a c k  
f a s t e r  a f t e r  c u t t i n g  t h a n  o t h e r  v a r i e t i e s .  H a r v e s t  b y  
m i d - M a y  i n  s o u t h e r n  I l l i n o i s  a n d  b y  J u n e  1  i n  n o r t h e r n  
I l l i n o i s  b e f o r e  t h e  s t e m s  b e c o m e  c o a r s e .  
F o r  s t a n d s  o f  t h r e e  y e a r s  o r  m o r e  o r  f o r  h a r v e s t  
a f t e r  J u n e  1 ,  u s e  a  l a t e r - m a t u r i n g  w i l t - r e s i s t a n t  v a r i e t y  
s u c h  a s  V e r n a l ,  5 2 5 ,  W . L .  2 0 2 ,  P r o g r e s s ,  o r  C a y u g a  t o  
g e t  t o p  y i e l d s .  B u f f a l o  a n d  C o d y  d o  w e l l  i n  s o u t h e r n  
I l l i n o i s .  R a n g e r ,  t h o u g h  a d a p t e d  t o  c e n t r a l  a n d  n o r t h ­
e r n  p a r t s  o f  t h e  s t a t e ,  w i l l  n o t  y i e l d  a s  w e l l  a s  t h e  
o t h e r  v a r i e t i e s  l i s t e d .  
N  e w e r  a n d  b e t t e r  a l f a l f a  v a r i e t i e s  a r e  r a p i d l y  b e ­
i n g  d e v e l o p e d .  S o m e  w i l l  b e  w e l l  a d a p t e d  t o  I l l i n o i s  
w h i l e  o t h e r s  w i l l  n o t .  C o n s u l t  y o u r  c o u n t y  f a r m  a d ­
v i s e r  f o r  i n f o r m a t i o n  o n  v a r i e t i e s  n o t  l i s t e d  a b o v e .  
U s e  c e r t i f i e d  s e e d  i f  p o s s i b l e .  U n c e r t i f i e d  a l f a l f a  
s e e d  v a r i e s  i n  p e r f o r m a n c e  e v e n  t h o u g h  i t  m a y  c a r r y  a  
v a r i e t y  n a m e .  
R e d  c l o v e r  u s u a l l y  d i e s  o u t  s o m e  t i m e  d u r i n g  t h e  
f i r s t  y e a r  o f  p r o d u c t i o n .  O n  f e r t i l e  s o i l s  y o u  c a n  r e ­
p l a c e  u p  t o  o n e - t h i r d  o f  t h e  a l f a l f a  s e e d  w i t h  r e d  
c l o v e r  w i t h o u t  h u r t i n g  y i e l d s .  R e d  c l o v e r  c a n  s e r v e  a s  
t h e  m a i n  l e g u m e  i n  t h e  m i x t u r e  f o r  s o i l s  t o o  p o o r l y  
d r a i n e d  f o r  a l f a l f a .  
K e n l a n d  r e d  c l o v e r  i s  w e l l  a d a p t e d  t o  t h e  s o u t h e r n  
h a l f  o f  I l l i n o i s  a n d  i t  i s  r e s i s t a n t  t o  s o u t h e r n  a n t h r a c ­
n o s e ,  w h i c h  o f t e n  r e d u c e s  c l o v e r  y i e l d s  a n d  q u a l i t y .  
D o l l a r d  a n d  L a k e l a n d  p e r f o r m  w e l l  i n  t h e  n o r t h e r n  
s e c t i o n s .  I l l i n o i s  c o m m o n  r e d  c l o v e r s  d o  w e l l  w h e r e  
c l o v e r  d i s e a s e s  a r e  n o t  a  s e r i o u s  p r o b l e m .  
L a d i n o  c l o v e r  t h r i v e s  b e s t  o n  f e r t i l e ,  m o i s t  s o i l s .  
G r o w  i t  i n  a  m i x t u r e  w i t h  g r a s s e s  t o  r e d u c e  b l o a t  
d a n g e r .  P l a n t  c e r t i f i e d  s e e d  s i n c e  u n c e r t i f i e d  l a d i n o  i s  
o f t e n  m e r e l y  w h i t e  c l o v e r .  L a d i n o  f i t s  b e s t  i n  s e e  d i n g s  
i n t e n d e d  f o r  p a s t u r e  o r  f o r  b o t h  h a y  a n d  p a s t u r e .  F o r  
b e s t  r e s u l t s ,  u s e  M e r i t  l a d i n o  c l o v e r .  
B i r d s f o o t  . t r e f o i l  p r o d u c e s  l i v e s t o c k  g a i n s  a n d  
m i l k  o u t p u t  e q u a l  t o  t h o s e  f r o m  o t h e r  g o o d  l e g u m e s .  
I  t  d o e s  n o t  b e c o m e  c o a r s e  a s  e a r l y  i n  t h e  s e a s o n  a s  
a l f a l f a .  T h e r e  i s  n o  d a n g e r  o f  b l o a t  w i t h  b i r d s  f o o t  
t r e f o i l .  E m p i r e  a n d  V i k i n g  a r e  r e c o m m e n d e d  v a r i e t i e s .  
B i r d s f o o t  t r e f o i l  a c r e a g e  i s  l i m i t e d  b e c a u s e  i t  i s  d i f f i ­
c u l t  t o  e s t a b l i s h .  S e e d l i n g s  a r e  n o t  a s  v i g o r o u s  a s  t h o s e  
o f  a l f a l f a .  I t  i s  a l s o  h a r d  t o  g e t  g o o d  i n o c u l a t i o n  w i t h  
b i r d s  f o o t .  
U s e  t h e  c o r r e c t  i n o c u l a n t  w i t h  t r e f o i l  s e e d .  A l f a l f a  
i n o c u l u m  w i l l  n o t  w o r k ,  a n d  f e w  I l l i n o i s  s o i l s  c o n t a i n  
t r e f o i l  i n o c u l u m  f r o m  p r e v i o u s  t r e f o i l  p l a n t i n g s .  L e a v e  
t r e f o i l  p l a n t i n g s  d o w n  f o r  s e v e r a l  y e a r s  s i n c e  t h e y  m a y  
e s t a b l i s h  s l o w l y .  
s t a t e .  T h o u g h  g e n e r a l l y  l o w  y i e l d i n g ,  i t  r e s i s t s  d r o u t h  
a n d  t o l e r a t e s  l o w  f e r t i l i t y  b e t t e r  t h a n  a l f a l f a  a n d  
c l o v e r s .  K o r e a n  i s  t h e  s u g g e s t e d  a n n u a l  t y p e .  I f  y o u  
w a n t  n a t u r a l  r e s e e d i n g ,  c u t  t h e  h a y  e a r l y  a n d  l e a v e  
t h e  s t u b b l e  4  t o  6  i n c h e s  h i g h .  
S e r i c e a  l e s p e d e z a  i s  a  p e r e n n i a l  t y p e  t h a t  c a n  b e  
u s e d  t o  a d v a n t a g e  f o r  s o i l  i m p r o v e m e n t  s o u t h  o f  U . S .  
R o u t e  5 0 .  I t  g r o w s  o n  s o i l s  t o o  p o o r  t o  s u p p o r t  o t h e r  
p e r e n n i a l  l e g u m e s  a n d  o n c e  e s t a b l i s h e d  w i l l  o u t l a s t  
o t h e r  l e g u m e s .  S e r i c e a  i s  l o w  i n  p a l a t a b i l i t y ,  s o  i t  i s  
n o t  d e s i r a b l e  a s  a  p a s t u r e  p l a n t .  
B r o m e g r a s s  d o e s  w e l l  i n  p a s t u r e s  o r  h a y f i e l d s  i n  
c e n t r a l  o r  n o r t h e r n  I l l i n o i s .  I t  r e s i s t s  d r o u t h  b e t t e r  
t h a n  o r c h a r d g r a s s  a n d  t i m o t h y .  S e e d  A c h e n b a c h  o r  
L i n c o l n  v a r i e t i e s .  N o r t h e r n  o r  C a n a d i a n  s t r a i n s  y i e l d  
p o o r l y  i n  I l l i n o i s  a n d  s h o u l d  b e  a v o i d e d .  
T i m o t h y  m a k e s  a n  e x c e l l e n t  g r a s s  f o r  h a y  m i x ­
t u r e s .  P r o d u c t i o n  a f t e r  t h e  f i r s t  c u t t i n g  i s  l o w .  I t  h a s  
l e s s  d r o u t h - r e s i s t a n c e  t h a n  b r o m e g r a s s  a n d  r e q u i r e s  
b e t t e r  d r a i n a g e  t h a n  t a l l  f e s c u e .  
O r c h a r d g r a s s ,  a  w a r m  w e a t h e r  g r a s s ,  g r o w s  
d u r i n g  m i d s u m m e r  w h i l e  m o s t  o t h e r  g r a s s e s  a r e  d o r ­
m a n t .  I t  f i t s  b e s t  i n  m i x t u r e s  d e s i g n e d  f o r  p a s t u r e  o r  
f o r  d u a l  u s e  a s  h a y  o r  p a s t u r e .  T a k e  o f f  t h e  f i r s t  
c u t t i n g  e a r l y  - s h o r t l y  a f t e r  h e a d i n g  - t o  g e t  t o p  
y i e l d  a n d  q u a l i t y .  S i n c e  o r c h a r d g r a s s  h e a d s  e a r l y ,  y o u  
m a y  f i n d  s u c h  e a r l y  h a r v e s t  d i f f i c u l t .  I f  s o ,  b r o m e g r a s s  
o r  t i m o t h y  m a y  b e  b e t t e r  c h o i c e s .  
T o  b e  s u r e  o f  h i g h - q u a l i t y  o r c h a r d  g r a s s  a n d  g o o d  
p e r f o r m a n c e ,  c h o o s e  c e r t i f i e d  s e e d  o f  t h e  P o t o m a c  v a r i ­
e t y .  F a r m e r s  i n  n o r t h e r n  I l l i n o i s  s h o u l d  a v o i d  D a n i s h  
o r c h a r d g r a s s  w h i c h  i s  n o t  s u f f i c i e n t l y  w i n t e r - h a r d y  
f o r  t h a t  a r e a .  
T a l l  f e s c u e  g r o w s  w e l l  o n  h e a v y  c l a y  l o a m  a n d  
p o o r l y  d r a i n e d  s o i l s .  I t s  u s e  i s  p r i m a r i l y  l i m i t e d  t o  t h e  
s o u t h e r n  t h i r d  o f  t h e  s t a t e .  M a t u r e  f e s c u e  l a c k s  p a l a t ­
a b i l i t y  s o  k e e p  s t a n d s  c l i p p e d .  T a l l  f e s c u e  c a n  s u p p l y  
f a l l ,  w i n t e r ,  a n d  s p r i n g  g r a z i n g  i n  s o u t h e r n  I l l i n o i s .  I t  
i s  v e r y  c o m p e t i t i v e  i n  m i x t u r e s .  
R e e d  c a n a r y g r a s s  i s  e s p e c i a l l y  s u i t e d  f o r  a r e a s  
t h a t  a r e  t o o  w e t  f o r  o t h e r  g r a s s e s .  T o  m a i n t a i n  p a l a t ­
a b i l i t y ,  k e e p  i t  c l o s e l y  c l i p p e d  o r  g r a z e d .  
S u g g e s t e d  e m e r g e n c y  f o r a g e  c r o p s .  S u d a n g r a s s  
i s  a n  i d e a l  c r o p  f o r  i n c r e a s i n g  y o u r  s u m m e r  p a s t u r e .  
I t  c a n  p r o v i d e  a  g r e a t  d e a l  o f  f e e d  d u r i n g  t h e  l a t e  
s u m m e r  m o n t h s .  T o  b e  s a f e ,  d o  n o t  p a s t u r e  S u d a n ­
g r a s s  u n t i l  i t  i s  1 8  i n c h e s  t a l l .  S h o r t e r  g r o w t h  m a y  
o f f e r  s o m e  d a n g e r  o f  p r u s s i c  a c i d  p o i s o n i n g ,  a l t h o u g h  
t h e  d a n g e r  i s  s l i g h t  i n  I l l i n o i s .  I t  s h o u l d  n o t  b e  a  p r o b ­
l e m  a s  l o n g  a s  y o u  k e e p  c a t t l e  o f f  n e w  g r o w t h  u n t i l  i t  
r e a c h e s  t h e  I 8 - i n c h  h e i g h t .  R e c o m m e n d e d  v a r i e t i e s  a r e  
P i p e r  a n d  G r e e n l e a f .  
S o r g h u m - S u d a n g r a s s  h y b r i d s  a r e  g r o w n  i n  m u c h  
t h e  s a m e  w a y  a s  S u d a n g r a s s .  A  n u m b e r  o f  c o m m e r c i a l  
v a r i e t i e s  a r e  o n  t h e  m a r k e t .  I n  I l l i n o i s  t e s t s ,  t h e s e  
h a v e  g e n e r a l l y  o u t y i e l d e d  P i p e r  S u d a n g r a s s  u n d e r  o n e ­
o r  t w o - c u t t i n g  m a n a g e m e n t .  B u t  P i p e r  y i e l d s  b e t t e r  
u n d e r  a  f o u r - c u t t i n g  s y s t e m .  T h e  s o r g h u m - S u d a n  
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hybrids are somewhat higher than Piper in prussic 
acid potential, but they should be safe if first growth 
or regrowth is never grazed or harvested until it is 18 
inches tall. 
Sudangrass and sorghum-Sudan hybrids fit best 
into a summer feeding program. You can use them for 
pasture, green-chop, or silage for extra feed during 
July, August, and September. With good yields these 
crops can carry 2 to 3 animals per acre through the 
summer. 
For best results, drill seed in Mayor early June, 
using 20 to 25 pounds of seed per acre. Fertilize as 
you would for corn. 
Millets of the Japanese, German, and Pearl vari­
eties can be grown in Illinois, but they yield less than 
Sudangrass and Sudan-sorghum hybrids. 
Not recommended: Sorghum almum, or sorghum 
grass, produces an inferior quality of forage and is 
more likely to cause prussic acid poisoning than other 
crops. Sorghum almum is a hybrid between sorghum 
and J ohnsongrass. The sorghum almum seed is diffi­
cult to distinguish from that of J ohnsongrass, a nox­
ious weed. 
PLANNING A FERTILITY PROGRAM 
Test your soil to find out where an investment in 
plant food materials will pay the greatest return. 
Lime may be needed. Acid soils are the most fre­
quent cause of failure of alfalfa and other legumes. 
Lime the soil the year before you seed the legume crop 
to allow time for the neutralizing action to take effect. 
For top production, alfalfa needs a pH of 6.2 or higher. 
Nitrogen will benefit a stand of pure grass or 
grass with a thin legume stand. A good legume stand 
will supply adequate nitrogen for its own needs and 
for the grass in the mixture. But if less than 30 per­
cent of your stand is legume, spring-applied nitrogen 
should give you a profitable yield boost. 
Phosphorus is most important during the seed­
ling stage. If a soil test shows a need for it, use a 
starter fertilizer to establish legumes. Topdressing ad­
ditional phosphorus may pay on stands left down for 
several years. 
Potash should be applied according to soil-test 
recommendations. If you leave stands longer than two 
years, you may need additional potash as a topdressing. 
Rates depend on your soil and its potash-supplying 
power. 
Minor elements. No minor element deficiencies 
have been established for Illinois soils to date. Boron 
deficiencies have been suspected, but yield trials have 
not shown profitable responses to application of boron. 
ESTABLISHING A SUCCESSFUL SEEDING 
You can get better see dings most often in these 
ways: 
1. Use properly inoculated seed that has a high ger­
mination test. 
2. Plant the seed only Y4 to Y2 inch deep in a fine, 
firm seedbed. 
3. Build up and maintain lime and fertility levels, 
as necessary. 
4. Control competition from the companion crop 
and from weeds. 
5. Use adapted, winter-hardy varieties. Certified 
seed is your best guarantee that you're getting what 
you pay for. 
6. Make new seedings in the spring or before Sep­
tember 1 (or September 15 in southern Illinois) to 
allow seedlings time to build up food reserves in the 
roots to carry through the winter. Avoid clipping or 
grazing of spring-planted seedings after September 1. 
When to plant. Seed in spring or late summer. 
Grasses usually do best when sown in late summer, 
legumes when sown in the spring. 
Late-summer seeding of legumes is often risky in 
northern Illinois since they may not have time to be­
come established before cold weather. 
Give seedlings a good start. Band-seeding­
that is, placing the seed in rows above a phosphate 
fertilizer - helps give the young seedlings a faster 
start and promotes more vigorous growth. Under 
unfavorable conditions this may mean the difference 
between seeding survival and failure. 
If you have had trouble getting seedings estab­
lished, band-seeding is recommended. It is most suc­
cessful in late-summer seedings and in spring seedings 
with no companion crop. Band-seeding in the spring 
with an oat companion crop neither improves the stand 
nor increases the yield. 
HARVESTING AND STORING TO GET TOP QUALITY 
 
GOOD PASTURE MANAGEMENT 
Continuous grazing reduces total yields and 
shortens the life of tall-growing grasses and legumes. 
If you divide pastures into at least two or three fields, 
you can use one while the others are recovering and 
making new growth. 
After animals are moved from one pasture to 
another, clip the remaining forage from the pasture 
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just grazed to improve the quality and yields of future 
growth. This practice also eliminates weeds before 
they go to seed. 
Plan for several different pasture crops so that you 
will have fresh green pastures from early spring to late 
fall. Winter rye helps make this possible. The map on 
page 3 will help you select a combination of forage 
crops for a good continuous pasture program in your 
section of Illinois. 
G R E E N - C H O P P I N G  V S .  P A S T U R E  
t h e y  w i l l  e a t ,  t h e  b e s t  s u p p l e m e n t a r y  g r a i n  m i x t u r e  t o  
D a i l y  g r e e n - c h o p p i n g  i s  b e s t  a d a p t e d  t o  f a r m s  t h a t  
h a v e  a n  a d e q u a t e  l a b o r  s u p p l y  a n d  f o r a g e - c h o p p i n g  
e q u i p m e n t  b u t  w h e r e  i 5 0 l a t e d  p a s t u r e  f i e l d s  a r e  n o t  
c o n v e n i e n t l y  l o c a t e d  f o r  e f f i c i e n t  p a s t u r i n g  b e c a u s e  o f  
h i g h w a y s ,  r a i l r o a d s ,  l a c k  o f  w a t e r ,  o r  d i s t a n c e  f r o m  
t h e  b a r n .  W i t h  t h i s  s y s t e m  y o u  c a n  u s e  h i g h - y i e l d i n g  
m i d s u m m e r  c r o p s ,  s u c h  a s  S u d a n g r a s s  a n d  t h e  n e w  
s o r g h u m - S u d a n g r a s s  c r o s s e s .  T e s t s  a t  U r b a n a  s h o w  
t h a t  a s  m u c h  a s  9  t o n s  o f  d r y  m a t t e r  p e r  a c r e  c a n  b e  
o b t a i n e d  f r o m  s o m e  v a r i e t i e s  o f  s u c h  c r o p s .  
F e e d i n g  t r i a l s  h a v e  s h o w n  l i t t l e  d i f f e r e n c e s  i n  y i e l d s  
o r  i n  d i g e s t i b i l i t y  o f  d r y  m a t t e r  o f  S u d a n g r a s s  a n d  t h e  
s o r g h u m - S u d a n g r a s s  h y b r i d s .  B o t h  a r e  w e l l  a d a p t e d  
t o  g r e e n - c h o p p i n g ,  b u t  b e c a u s e  o f  r e l a t i v e l y  h i g h  w a t e r  
c o n t e n t  a r e  d i f f i c u l t  t o  m a k e  i n t o  g o o d  s i l a g e .  
T h e  m a i n  d i s a d v a n t a g e s  o f  g r e e n - c h o p p i n g  a r e  t h a t  
( 1 )  t h e  c h o p p i n g  m u s t  b e  d o n e  e v e r y  d a y ,  ( 2 )  m u d d y  
f i e l d s  p r e v e n t  c h o p p i n g ,  ( 3 )  i t  i s  d i f f i c u l t  t o  p r o v i d e  
f o r a g e  a t  t h e  b e s t  s t a g e  o f  m a t u r i t y  t h r o u g h o u t  t h e  
s u m m e r ,  a n d  ( 4 )  l a b o r  a n d  m a c h i n e r y  c o s t s  a r e  h i g h .  
A  s t u d y  o f  4 0  M i c h i g a n  d a i r y m e n  w i t h  a n  a v e r a g e  
o f  2 S  c o w s  w h o  s w i t c h e d  f r o m  c o n t i n u o u s  g r a z i n g  o f  
p a s t u r e s  t o  e i t h e r  g r e e n - c h o p p i n g ,  d r y l o t  s t o r e d  f e e d ­
i n g ,  o r  d a i l y  s t r i p  g r a z i n g  r e v e a l e d  t h e  f o l l o w i n g :  
D a i l y  s t r i p  G r e e n ­ D r y  l o t  
g r a z i n g  c h o p p i n g  
f e e d i n g  
I n c r e a s e d  f o r a g e  p e r  a c r e ,  p e r c e n t  .  .  .  .  .  1 7  
3 0 - 3 5  1 7 - 2 0  
E x t r a  c o w s  a d d e d .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2  
3  
2  
A d d e d  i n c o m e  .  . .  . .  . . . .  . . . . .  .  . .  . . .  .  .  $ 9 1 0  
$ 1 , 3 6 5  $ 9 1 0  
A d d e d  e x p e n s e .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  $ 5 4 2  
$  9 3 2  
$ 5 1 8  
N e t  a d d e d  i n c o m e  . .  .  . .  .  . . . . .  . .  . .  . . . .  $ 3 6 8  
$  4 3 3  $ 3 9 2  
S o u r c e :  F a r m  J o u r n a l ,  A p r i l ,  1 9 5 7 .  
C o s t s  o f  e x t r a  c o w s ,  b e d d i n g ,  g r a i n ,  v e t e r i n a r i a n  
f e e s ,  D H I A  f e e s ,  m a c h i n e r y ,  e q u i p m e n t ,  l a b o r ,  a n d  
b u i l d i n g s  w e r e  i n c l u d e d .  T h e  e x t r a  n e t  i n c o m e  o b ­
t a i n e d  b y  m o r e  i n t e n s i v e  s u m m e r  f o r a g e  m a n a g e m e n t  
o v e r  t h e  c o n t i n u o u s  g r a z i n g  p l a n  w a s  s i g n i f i c a n t .  
M A K I N G  H I G H - Q U A L I T Y  S I L A G E S  
I n  v i e w  o f  t h e  e x p e c t e d  f i e l d  a n d  s i l o  l o s s e s  a n d  t h e  
p a l a t a b i l i t y  o f  t h e  r e s u l t i n g  f e e d ,  i t  a p p e a r s  b e s t  t o  
e n s i l e  l e g u m e - g r a s s  a t  4 0  t o  6 S  p e r c e n t  m o i s t u r e .  W i t h  
s o m e  c a r e  i n  f i l l i n g  o p e r a t i o n s ,  y o u  c a n  s t o r e  f o r a g e  a t  
t h i s  a p p r o x i m a t e  m o i s t u r e  c o n t e n t  i n  e i t h e r  a  g o o d  c o n ­
v e n t i o n a l  t o w e r  o r  a  g a s - t i g h t  s i l o .  R e s e a r c h  w i t h  
d a i r y  c a t t l e  h a s  s h o w n  a b o u t  t h e  s a m e  f e e d i n g  v a l u e  
f o r  w i l t e d  s i l a g e  s t o r e d  i n  g a s - t i g h t  s i l o s  a s  f o r  s i l a g e  
i n  p r o p e r l y  s e a l e d  c o n c r e t e  t o w e r  s i l o s .  U S D A  w o r k ­
e r s  h a v e  r e p o r t e d  t h a t  h a y l a g e  ( l o w - m o i s t u r e  l e g u m e ­
g r a s s  s i l a g e )  s t o r e d  i n  c o n v e n t i o n a l  s i l o s  i s  j u s t  a s  
s a t i s f a c t o r y  f o r  r e p l a c i n g  h i g h - q u a l i t y  h a y  i n  a  d a i r y  
r a t i o n  a s  i s  h a y l a g e  f r o m  g a s - t i g h t  s i l o s .  
A l f a l f a  o r  a l f a l f a - g r a s s  m i x t u r e s  c u t  w h e n  t h e  
a l f a l f a  i s  i n  t h e  b u d  s t a g e  a n d  h a r v e s t e d  a n d  s t o r e d  a s  
h a y  o r  l o w - m o i s t u r e  s i l a g e  w i t h o u t  e x c e s s i v e  l e a f  l o s s  
m a k e  e x c e l l e n t  f e e d s .  T h e y  a r e  h i g h  i n  p r o t e i n ,  v i t a ­
m i n s ,  a n d  m i n e r a l s .  
W h e n  d a i r y  c a t t l e  a r e  g i v e n  a l l  o f  s u c h  r o u g h a g e  
u s e  i s  o n e  h i g h  i n  e n e r g y  t h a t  p r o v i d e s  t h e  n u t r i e n t s  
f o r  h i g h  m i l k  p r o d u c t i o n  o r  r a p i d  h e i f e r  g r o w t h .  
B a s e d  o n  d a t a  f r o m  I l l i n o i s ,  W e s t  V i r g i n i a ,  W i s ­
c o n s i n ,  a n d  t h e  U S D A ,  t h e  c o n s u m p t i o n  a n d  c o m p o s i ­
t i o n  o f  a l f a l f a  h a y  a r e  e s t i m a t e d  t o  b e  a s  f o l l o w s :  
F o r a g e
S t a g e  o f  
m a t u r i t y  
w h e n  
h a r v e s t e d  
d r y  m a t t e r  
c o n s u m e d  
p e r  c w t .  
p e r  d a y  
T o t a l  
d i g e s t i b l e  
n u t r i e n t s  
D i g e s t i b l e  
p r o t e i n  
( l b . )  ( % )  
( % )  
B u d  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  2 . 1  6 3  1 5  
1 / 1 0  b l o o m  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1 . 8  5 9  1 3  
1 / 2  b l o o m  .  . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1 . 5  5 7  1 0  
F u l l  b l o o m  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1 . 3  5 4  9  
F o r  t h e  h i g h e s t - q u a l i t y  s i l o - s t o r e d  f o r a g e ,  c u t  g r a s s ­
l e g u m e  m i x t u r e s  w h e n  t h e  a l f a l f a  i s  i n  t h e  b u d  s t a g e .  
I t  i s  h i g h e s t  i n  n u t r i e n t  c o n t e n t  a t  t h i s  t i m e .  B u t  s i n c e  
t h e  f o r a g e  i s  l i k e l y  t o  b e  h i g h  i n  w a t e r  c o n t e n t  a t  t h i s  
s t a g e ,  w i l t  i t  b e f o r e  s t o r i n g  i n  a  s i l o .  D r y  m a t t e r  l o s s e s  
i n  t h e  s i l o  a r e  g e n e r a l l y  l o w e r  w h e n  g r a s s - l e g u m e  f o r ­
a g e s  a r e  w i l t e d  b e f o r e  e n s i l i n g  t h a n  w h e n  t h e y  a r e  
h a r v e s t e d  b y  t h e  d i r e c t - c u t  m e t h o d .  F o l l o w i n g  a r e  t h e  
a p p r o x i m a t e  a v e r a g e  d r y - m a t t e r  l o s s e s  r e p o r t e d  b y  r e ­
s e a r c h  w o r k e r s  f o r  a l f a l f a - g r a s s  f o r a g e s  s t o r e d  a t  v a r ­
i o u s  m o i s t u r e  l e v e l s  i n  g o o d  s t r u c t u r e s  u n d e r  g o o d  
m a n a g e m e n t  p r a c t i c e s :  
P e r c e n t  o f  d r y  m a t t e r  l o s t  
M o i s t u r e  c o n t e n t  
C o n c r e t e
o f  f o r a g e  G a s - t i g h t  
t o w e r
w h e n  e n s i l e d  
s i l o  
s i l o  
8 0  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  1 6  1 9  
  
7 0 . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . .  8  1 4  
  
6 0 . . . . . . . . . .  . . . . . . .  . . . . .  . . . . . . . .  5  1 2  
  
5 0  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  4  1 1  
  
4 0  . .  . . . . .  . . . . . . . . . .  . . .  . .  . . . . .  . . .  4  1 1  
  
3 0 . .  . . . . .  . . . .  . . .  . .  . . . . . . . . . .  . .  . .  4  1 1  
  
I f  y o u  d o  n o t  w i l t  g r a s s - l e g u m e  f o r a g e  b e f o r e  e n ­
s i l i n g ,  y o u  m a y  l i m i t  t h e  a m o u n t  o f  d r y  m a t t e r  a n  
a n i m a l  c a n  g e t  f r o m  h i g h  m o i s t u r e  s i l a g e .  O n  t h e  
a v e r a g e ,  w h e n  d a i r y  c o w s  a r e  f e d  g r a i n  a t  t h e  r a t e  o f  
a b o u t  1  p o u n d  o f  g r a i n  f o r  e a c h  3  p o u n d s  o f  4  p e r c e n t  
m i l k  p r o d u c e d ,  t h e y  w i l l  e a t  a b o u t  2  p o u n d s  o f  f o r a g e  
d r y  m a t t e r  p e r  d a y  i f  g i v e n  f r e e  a c c e s s  t o  e i t h e r  e x c e l ­
l e n t  h a y  o r  l o w - m o i s t u r e  s i l a g e .  W h e n  s i l a g e  c o n t a i n s  
m o r e  t h a n  6 S  t o  7 0  p e r c e n t  m o i s t u r e ,  t h e  c o w ' s  c a p a c i t y  
m a y  l i m i t  t h e  a m o u n t  o f  d r y  m a t t e r  s h e  c a n  g e t  f r o m  
s i l a g e  a n d  i n t a k e  m a y  d r o p  d r a s t i c a l l y .  
S i l a g e s  o f  e x t r e m e l y  h i g h  m o i s t u r e  c o n t e n t  m a y  
l i m i t  a n  a n i m a l ' s  c a p a c i t y  t o  t a k e  i n  d r y  m a t t e r :  
P e r c e n t  
P o u n d s  o f  s i l a g e  
  
o f  m o i s t u r e  
t o  e q u a l  d r y  m a t t e r  
  
i n  s i l a g e  
i n  1  p o u n d  o f  h a y  
  
9 0 . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . .  9 . 0  
  
8 5 . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  6 . 0  
  
8 0 . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . .  4 . 5  
  
7 5 . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  3 . 6  
  
7 0 . . . . .  .  .  .  . . . . .  . . . . . . . . .  .  . . . . . . . . .  .  3 . 0  
  
6 5 . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . .  2 . 6  
  
6 0 .  .  . . .  .  .  .  . . .  . . .  .  . . . . . . .  .  .  .  . . . . . . . .  2 . 3  
  
5 5 . . .  .  .  .  .  .  .  . . . . .  .  . . . . . . .  .  . . . . . . . .  .  .  2 . 0  
  
5 0 . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  1 . 8  
  
4 5 . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  1 . 7  
  




Another item to consider is the amount of leaf loss 
that occurs as the forage is wilted. In general, field 
losses go up in direct proportion to the length of time 
legume-grass forage is dried in the field. This loss is 
probably the most important consideration in deciding 
the best time to start chopping forages for low­
moisture silage. As a general rule of thumb, aim at 50 
percent moisture content to avoid excessive leaf losses. 
Estimated field losses of alfalfa-grass forages har­
vested at different moisture levels (no rain) are: 
Moisture Percent of 
content total dry 
of forage matter lost 
80.. . . ........ . . ... . . ...... ... . . . .. 2 
 
70... ............ ... ... . . . . . . .. . ... 2 
 
60. . . .... . . .... . . . ........ . ... . .... 6 
 
50. . ... . . .. .. . . . .... . ..... . ... .. ... 10 
 
40.. . .. . .. . ... . .. . .. . .......... . ... 13 
 
30.. ... . .... .. . . . .. ... . . ........... 17 
 
20 . . ... . ... . .. ... . . . . .. . . . ... . .. .. . 21 
 
Adapted from Tables 13 and 18, USDA, ARS, report 52-11. 
FORAGE-HARVESTING EQUIPMENT 
AND METHODS 
Hay conditioners are available with rubber, com­
position, steel, cast, smooth, fluted, and spiral-fluted 
rolls in various combinations. A conditioner crushes 
the coarse stems of the hay crop, allowing stems and 
leaves to dry at nearly the same rate. Drying time is 
thereby reduced and quality and yield are increased. 
A conditioner with smooth or fluted rolls is some­
what more effective than a crimper, which has inter­
locking rolls, but the crimper is lighter, cheaper, and 
slightly better for operating in heavy crops. 
Michigan studies reached this conclusion as to the 
profitability of owning a hay conditioner: 
Conditioners cost from $700 to $1,300. A man who 
harvests 100 tons of hay a year might invest $800 in 
Value of Forage Harvesting and Handling Equipment 
Under Different Summer Fe'eding Systems on Michigan 
Dairy Farms, 1955-1958 
Posture system used 
Equipment and silosB Field- Strip- Green- Storage­
grazing grazing chopping feeding 
Value per former owning 
Boler............. . .... $1,580 $ 976 $ 888 $1,497 
 
Field chopper ..... . ..... 1,587 1,419 2,231 2,115 
Blower....... . ......... 543 680 602 591 
 
Chopper wagons . . ...... 1,168 1,397 934 880 
Self-feeding wagons .. ... 206 
Silo unloaders ...... . .... 1,105 1,225 1,206 1,250 
Mechanical bunk feeders .. 1,085 975 
Total value of equip­
mentb •••••• . •.•.•.• 3,042 3,427 4,969 6,287 
Silo investment. ... . ....... 2,282 2,371 2,483 3,266 
 
Total investmentb ••••••.••• 5,324 5,798 7,452 9,553 
Investment per cow . .... . ... $ 159 $ 170 $ 196 $ 188 
a Includes equipment used in harvesting hay, silage, and green-chopped 
material, and additional equipment needed in hauling and feeding chopped 
material and silage. 
b Average value for all farms, and not only of those owning specific 
equipment or silos. 
Adapted from Economics of Alternative Pasture Systems, C. R. Hoglund and 
C. M. Harrison, Mich. State Un iv. Agr. Exp. Sta. Spec. Bul. 429, 1960. 
a conditioner. Annual costs, including depreciation and 
repairs, interest on the investment, and extra fuel, would 
amount to about $170. On moderately productive soil, he 
might increase his yield four-tenths ton per acre, or 16 
tons for 40 acres harvested. At $20 per ton, the hay would 
net a gain of $150 over all costs. Farmers with a larger 
acreage might expect even greater benefits. 
A conditioner may reduce the drying time of alfalfa 
hay by half. University of Illinois agricultural engi­
neers have demonstrated that first-cutting hay averag­
ing 75 percent moisture at 9 a.m. could be reduced to 
20 percent by 2 p.m. the next day through the use of 
a conditioner. Hay from the same field and cut at the 
same time, but not conditioned, still contained 35 per­
cent moisture after the same drying period. 
With second and third cuttings, conditioned hay 
containing 68 percent moisture when cut at 9 a.m. was 
down to 20 percent by 5 p.m. the same day. Uncon­
ditioned hay still carried 25 percent moisture when 
cured for the same length of time. 
Artificial drying produces hay with more protein 
and carotene, and therefore higher feed value in com­
parison with field-cured hay. A U.S. Department of 
Agriculture test showed that mow-dried hay retained 
75 percent of its protein compared with 68 percent 
in field-cured hay and 49 percent in field-cured hay 
that was rained on. The main disadvantages of mow­
drying are the initial cost of equipment, added man­
agement and fabor problems, and cost of drying. 
Field-pelleting and wafering machines may be­
come important hay-harvesting tools in less humid 
areas of the country. Until engineers find an improved 
method for forming the wafer, however, these ma­
chines will do little to overcome harvesting problems 
in Illinois. Pelleting and wafering machines require 
hay dried to 20 percent moisture or less, which is a 
more stringent requirement than for making baled hay. 
Hay baling provides a high capacity, but also 
has a high labor requirement. At the time of the 1959 
agricultural census, 95 percent of all hay in Illinois was 
still being baled. 
Hay baling requires a different set of equipment 
than that for silage harvesting and storage, but even 
with a substantial investment in equipment, an operator 
still expends much hand labor in moving the bales 
about. Hay is marketed only in bales but they don't 
lend themselves well to mechanical feeding systems. 
These practices will help reduce the hand labor in 
bale handling: 
Load directly from baler onto trailing wagon, or 
use a bale loader. 
Use a bale-throwing attachment and self-unloading 
wagons. 
Use a mow distributor for filling and for removing 
bales. 
Store bales as they fall. (This will require about 
20 percent more storage space.) 
Fill feed racks or wagons from overhead storage. 
Feed along the fenceline next to ground-level 
storage. 
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U t i l i t y - t y p e  h a r v e s t e r s  o f f e r  s e v e r a l  a t t r a c t i v e  
f e a t u r e s .  T h e s e  " f l a i l  h a r v e s t e r s "  c a n  b e  u s e d  f o r  
m o w i n g ,  c h o p p i n g  s i l a g e ,  c o n d i t i o n i n g  h a y ,  c h o p p i n g  
h a y ,  a n d  c u t t i n g  w e e d s .  S o m e  u n i t s  r e d u c e  t h e  m a ­
c h i n e r y  i n v e s t m e n t  b y  r e p l a c i n g  t h e  m o w e r ,  c o n d i ­
t i o n e r ,  a n d  c h o p p e r ,  a n d  c o s t  l e s s  t h a n  o n e - t h i r d  t h e  
t o t a l  c o s t  o f  t h e  m a c h i n e s  t h e y  r e p l a c e .  C o m p a r e d  w i t h  
a  f i e l d  c h o p p e r ,  t h e  u t i l i t y  h a r v e s t e r  i s  s i m p l e  a n d  
h i g h l y  m a n e u v e r a b l e ,  a n d  h a s  a  m o d e s t  p o w e r  r e q u i r e ­
m e n t .  
A  f l a i l  u n i t  h a s  t h e s e  d i s a d v a n t a g e s :  
I t  h a s  a  l o w  c a p a c i t y  c o m p a r e d  w i t h  c o n v e n t i o n a l  
f o r a g e  h a r v e s t e r s .  
I t  m a k e s  a  n a r r o w  c u t ,  o n l y  a b o u t  6 0  i n c h e s ,  c o m ­
p a r e d  w i t h  8 4  t o  1 2 0  i n c h e s  f o r  a  m o w e r ,  b u t  a b o u t  t h e  
s a m e  a s  a  d i r e c t - c u t  c h o p p e r .  
I t  c a n  b e  d a m a g e d  b y  s t o n e s .  
I t  l e a v e s  a  r a t h e r  r a g g e d  s t u b b l e ,  b u t  t h e r e  i s  n o  
e v i d e n c e  t h a t  t h i s  s e r i o u s l y  h a m p e r s  f u t u r e  g r o w t h .  
C h o p p e d  h a y  h a s  t h e  d i s a d v a n t a g e s  o f  d u s t i n e s s  
a n d  l o w  f e e d i n g  q u a l i t y  u n l e s s  i t  i s  b a r n  d r i e d .  W a s t e  
i n  s e l f - f e e d i n g  m a y  a l s o  b e  a  p r o b l e m  u n l e s s  f e e d  
b u n k s  a r e  c a r e f u l l y  d e s i g n e d .  T h e s e  d r a w b a c k s  p r o b ­
a b l y  e x p l a i n  w h y  o n l y  5  p e r c e n t  o f  I l l i n o i s  f a r m e r s  
r e p o r t e d  h a y  b e i n g  c h o p p e d  a t  t h e  t i m e  o f  t h e  l a s t  
a g r i c u l t u r a l  c e n s u s  i n  1 9 5 9 .  
S i l o  u n l o a d e r s .  A  m e c h a n i c a l  s p r e a d e r  i s  e s s e n ­
t i a l  f o r  e v e n  d i s t r i b u t i o n  o f  t h e  m a t e r i a l  w h i l e  f i l l i n g  
t h e  s i l o .  T h i s  c o m p l e t e l y  e l i m i n a t e s  t h e  n e c e s s i t y  o f  
" t r a m p i n g , "  i m p r o v e s  t h e  k e e p i n g  q u a l i t y  o f  t h e  f o r ­
a g e ,  a n d  g i v e s  m a x i m u m  s i l o  c a p a c i t y .  S o m e  s i l o  u n ­
l o a d e r s  c a n  b e  u s e d  t o  d r i v e  t h e  d i s t r i b u t i n g  m e c h a n i s m  
w h i l e  i t  i s  a t  t h e  t o p  o f  t h e  s i l o  o r  t h e y  c a n  b e  r a i s e d  
a s  t h e  s i l o  i s  b e i n g  f i l l e d .  S o m e  u n l o a d e r s  t h a t  a r e  
r a i s e d  m e c h a n i c a l l y  b y  m o t o r  a n d  p u l l e y  p r a c t i c a l l y  
e l i m i n a t e  m a n u a l  l a b o r  i n  t h i s  d i s t r i b u t i n g  o p e r a t i o n .  
A  g a s - t i g h t  s i l o  w i t h  a  b o t t o m  u n l o a d e r  i s  e a s i l y  
m a n a g e d  i n  a  m e c h a n i c a l  f e e d i n g  s y s t e m .  T h e  p r o b l e m s  
o f  c l i m b i n g  a n d  o f  r e m o v i n g  d o o r s  a r e  a l m o s t  e l i m i ­
n a t e d .  M a t e r i a l  c a n  b e  a d d e d  a t  a n y  t i m e  a n d  r e m o v e d  
i n  t h e  s a m e  o r d e r  i n  w h i c h  i t  i s  p u t  i n .  T h i s  i s  c o n ­
s i d e r e d  a  v a l u a b l e  f e a t u r e  o f  t h e  g a s - t i g h t  s t r u c t u r e .  
A  s e r i o u s  p r o b l e m  i n  t h e  s a t i s f a c t o r y  o p e r a t i o n  o f  
a n y  m a k e  o r  t y p e  o f  s i l o  u n l o a d e r  i s  m a i n t a i n i n g  a  f u l l  
v o l t a g e  a t  t h e  m o t o r .  M o t o r s  o f  3 ,  5 ,  7 . 5 ,  o r  m o r e  
h o r s e p o w e r  a r e  c o m m o n  o n  s u c h  e q u i p m e n t .  T h e y  
f r e q u e n t l y  m u s t  o p e r a t e  a t  l o w  t e m p e r a t u r e s ,  w h i c h  
s e v e r e l y  s t i f f e n s  t h e  l u b r i c a n t  i n  g e a r  b o x e s  a n d  m a k e s  
s t a r t i n g  d i f f i c u l t .  A l s o  f r o z e n  f o r a g e  o n  t h e  g a t h e r i n g  
c h a i n s  a n d  a u g e r s  m a y  c a u s e  t h e  m o t o r  t o  r e q u i r e  s e v ­
e r a l  t i m e s  t h e  p o w e r  f o r  s t a r t i n g  a s  i t  d o e s  f o r  n o r m a l  
r u n n i n g .  
I f  t h e  e l e c t r i c a l  w i r i n g  i s  n o t  a d e q u a t e ,  t h e  s t a r t i n g  
v o l t a g e  w i l l  b e  r e d u c e d  a n d  t h e  u n l o a d e r  w i l l  n o t  
o p e r a t e  s a t i s f a c t o r i l y .  T h e  m o t o r  m a y  b e  d a m a g e d  
o r  b u r n e d  o u t .  T h e  l e n g t h  o f  t h e  e l e c t r i c a l  w i r i n g  t h a t  
i s  n e e d e d  a n d  t h e  s e v e r e  o p e r a t i n g  c o n d i t i o n s  r e q u i r e  
t h a t  w i r i n g  b e  s i z e d  c a r e f u l l y  a n d  a d e q u a t e l y  f o r  t h e  
s i z e  o f  e q u i p m e n t .  ( F o r  i n f o r m a t i o n  a b o u t  w i r e  s i z e s  
r e q u i r e d  a t  v a r i o u s  d i s t a n c e s  f o r  d i f f e r e n t  m o t o r  s i z e s  
a n d  v o l t a g e s ,  w r i t e  t o  t h e  D e p a r t m e n t  o f  A g r i c u l t u r a l  
E n g i n e e r i n g .  )  
W h e n  p l a n n i n g  m e c h a n i c a l  f o r a g e  s y s t e m s ,  c o n s u l t  
a n  e l e c t r i c a l  p o w e r s u p p l i e r  f o r  w i r e  s i z e  a n d  t r a n s ­
f o r m e r  c a p a c i t y .  F o r  s a f e t y  a n d  e f f i c i e n c y ,  a l l  m o t o r s  
o f  o n e - h a l f  h o r s e p o w e r  o r  l a r g e r  s h o u l d  b e  o p e r a t e d  
o n  2 4 0 - v o l t  t h r e e - w i r e  g r o u n d e d  c i r c u i t .  W h e r e  t h r e e ­
p h a s e  p o w e r  i s  a v a i l a b l e ,  t h e  e x t r a  c h a r g e  f o r  t h i s  t y p e  
o f  e l e c t r i c a l  s e r v i c e  m a y  b e  j u s t i f i e d  b e c a u s e  o f  t h e  
l o w e r  c o s t s  o f  t h e  m o t o r .  N e a r l y  a l l  f a r m  e l e c t r i c a l  
s e r v i c e ,  h o w e v e r ,  i s  s i n g l e  p h a s e .  
F A R M  M A C H I N E R Y  C O S T S  
C o s t s  o f  o w n i n g  a n d  o p e r a t i n g  f o r a g e - h a r v e s t i n g  
e q u i p m e n t  v a r y  w i d e l y ,  d e p e n d i n g  o n  h o w  m u c h  t h e  
e q u i p m e n t  i s  u s e d .  D e t a i l e d  r e c o r d s  k e p t  b y  a  g r o u p  
o f  f a r m e r s  i n  c o o p e r a t i o n  w i t h  t h e  U n i v e r s i t y  o f  I l l i ­
n o i s  r e p o r t e d  a n n u a l  c o s t s  o f  f o r a g e  e q u i p m e n t  a s  
f o l l o w s :  
A c r e s  o r
M a c h i n e  
A v .  c o s t  
R a n g e
b a l e s  
M o w e r .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1 0 8  a c r e s  $ 0 . 6 5  p e r  a c r e  $ 0 . 1 8 - 1 . 1 2  
H a y  r a k e .  .  .  .  .  .  .  .  .  .  .  .  .  .  8 1  a c r e s  
. 6 4  p e r  a c r e  . 2 7 - . 8 7  
H a y  b a l e r .  .  .  .  .  .  .  .  .  .  .  .  . .  2 , 3 0 8  b a l e s  . 0 8 7  p e r  b a l e  
. 0 5 - . 1 4  
Y o u  c a n  e s t i m a t e  a n n u a l  c o s t s  o f  o w n i n g  a n d  
o p e r a t i n g  a  p i e c e  o f  f o r a g e  e q u i p m e n t  b y  m u l t i p l y i n g  
c o s t  p e r  h o u r  o f  u s e  b y  h o u r s  u s e d  p e r  y e a r .  T h e  
f o l l o w i n g  t a b l e  g i v e s  c o s t  p e r  h o u r  o f  u s e  f o r  v a r i o u s  
i t e m s  o f  m a c h i n e r y  a t  d i f f e r e n t  l e v e l s  o f  u s e .  F o r  e x ­
a m p l e ,  a  7 - f o o t  m o w e r  u s e d  5 0  h o u r s  h a s  a n  e s i m a t e d  
o w n e r s h i p  a n d  o p e r a t i o n  c o s t  o f  $ 1 . 5 2  p e r  h o u r  ( s e e  
t a b l e )  o r  a  $ 7 6  t o t a l  c o s t  f o r  5 0  h o u r s .  I f  t h e  m o w e r  
i s  u s e d  o n  1 0 0  a c r e s  i n  5 0  h o u r s ,  t h e  a n n u a l  c o s t  p e r  
a c r e  w o u l d  b e  7 6  c e n t s .  I f  t h e  m o w e r  i s  u s e d  o n  1 5 0  
a c r e s  i n  5 0  h o u r s ,  t h e  t o t a l  c o s t  p e r  a c r e  w o u l d  b e  5 1  
c e n t s  ( $ 7 6  - ; - 1 5 0  a c r e s ) .  T h i s  c o s t  p e r  a c r e  o r  p e r  
b a l e  c a n  b e  c o m p a r e d  w i t h  t h e  u s u a l  c u s t o m  r a t e  o f  
$ 1 . 0 0  t o  $ 2 . 0 0  p e r  a c r e  l i s t e d  i n  t h e  n e x t  t a b l e .  
H o u r s  o f  u s e  p e r  y e a r  
E s t i m a t e d
M a c h i n e  
5 0  1 0 0  2 0 0  
3 0 0
n e w  c o s t  
A n n u a l  c o s t  p e r  h o u r  o f  u s e ' "  
M o w e r  ( 7  f t . ) .  .  .  .  .  .  .  .  .  . .  $  5 0 0  $ 1 . 5 2  
$  . 8 6  $  . 5 6  $  . 4 5  
H a y  c o n d i t i o n e r  .  .  . . . .  .  . .  9 0 0  
2 . 8 4  
1 . 5 1  . 8 5  . 7 4  
S i d e - d e l i v e r y  r a k e  . . . .  .  . .  6 0 0  1 . 5 7  . 8 6  . 6 0  
. 4 8  
P i c k - u p  b a l e r  ( t w i n e )  .  . . . .  2 , 4 0 0  6 . 8 6  3 . 6 7  2 . 0 9  1 . 8 3  
F o r a g e  h a r v e s t e r  . .  . . . .  .  .  
1 , 9 0 0  5 . 4 3  2 . 9 1  
1 . 7 9  1 . 5 2  
B l o w e r  . .  . . . . . . . . . . .  .  . . .  
8 0 0  2 . 3 0  
1 . 2 2  
. 7 4  . 6 4  
W a g o n  f l a t  . . . . .  .  .  .  . . .  , .  
5 0 0  1 . 0 5  
. 7 5  . 3 4  . 2 2  
W a g o n  ( s e l f - u n l o a d i n g )  . .  .  1 , 2 0 0  3 . 2 9  1 . 9 3  1 . 1 0  
. 7 9  
•  B a s e d  o n  p e r - h o u r  c o s t  o f  u s i n g  f a r m  m a c h i n e s  p e r  $ 1 0 0  n e w  c o s t  p l u s  1 0  
p e r c e n t  o f  n e w  c o s t  a s  s a l v a g e  v a l u e  a s  g i v e n  i n  F M  8 0 ,  E c o n o m i c s  F o r  A g r i c u / .  
t u r e ,  D e p a r t m e n t  o f  A g r i c u l t u r a l  E c o n o m i c s ,  U n i v e r s i t y  o f  I l l i n o i s ,  N o v e m b e r ,  
1 9 6 0 .  
C u s t o m  r a t e s  f o r  f o r a g e  e q u i p m e n t .  I f  y o u  o w n  
a  p i e c e  o f  e q u i p m e n t ,  y o u  c a n  o f t e n  r e d u c e  y o u r  c o s t s  
b y  d o i n g  c u s t o m  w o r k .  O r  i f  y o u  h a v e  o n l y  a  s m a l l  
a c r e a g e ,  i t  m a y  b e  m o r e  p r o f i t a b l e  t o  h i r e  c u s t o m  w o r k .  
C u s t o m  r a t e s  c o m m o n l y  u s e d  i n  I l l i n o i s  a r e  g i v e n  o n  
t h e  n e x t  p a g e .  
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Charge Common Range bunker silo, or an upright silo equipped with a me­Job basis rate in rate chanical unloader and conveyor. For feeding more 
Mowing ...... ................ acre $ 1.50 $ 1.00 - $2.00 
Mowing with crusher or crimper .... acre 2.50 1.50- 3.50 
Crushing or crimping ............ acre 1.50 1.00- 2.00 
Raking hay or straw ....... . .. .. acre 1.00 .75- 1.50 
Bailing hay or straw (wire tie) .. . .. bale .15 .10- .18 
Bailing hay or straw (twine tie) .... bale .12 .10- .15 
Bailing hay or straw (round bale) .. bale .10 .08 - .12 
Chopping dry hay . .... ..... ... hour 12.00 11.00 - 18.00 
Chopping direct-cut hay, grass, 
corn sila ge, or grain; 1 tractor, 
chopper, and blower ...... .. hour 12.00 10.00 - 18.00 
Chopping direct-cut hay, grass, 
corn silage, or grain; 2 trac­
tors, wagons, chopper, and 
blower ... ................ hour 15.00 12.00 - 19.00 
How many acres to own a machine? If you want 
to know how much work is needed to justify owner­
ship of forage-harvesting equipment, some guides for 
average conditions are given in the table below. The 
break-even point shows the minimum number of acres 
or other units needed for ownership and operation 
costs of a machine to be equal to or lower than the cost 
of hiring the work done at custom rates. 
Annual Units to break even with custom rateb flxedTypical 
cost" $1.10 $2.20Machine new No(percent per hour per hourprice labor
of new labor labor
charge
cost) charge charge 
Mower (7 ft.) . .. $ 500 13 69 acres 120 acres 
Side-delivery 
rake . . ... . 600 12 116 acres 195 acres 
Pick-up baler 
(twine tie) . . 2,400 14 3,155 bales 3,428 bales 3,762 bales 
Forage 
harvester . .. 1,900} 14 36 hours 40 hours 46 hours 
Blower ... .. ... 800 
a Includes depreciation, interest, taxes, insurance, and shelter. 
b Total costs for tractor power to pull the equipment, cash outlays for re­
pairs, and labor charges were deducted from the common custom rate before 
equating the annual fixed cost with the custom rate. 
The decision. to own a particular machine depends 
on circumstances on your individual farm. If you do 
not want to charge for use of your time because of no 
alternative uses, it will take fewer acres or other units 
to break even with custom rates. For example, the 
table above shows that use of a forage harvester and 
blower for 36 hours could break even with the custom 
rate when no charge is figured for labor. When labor 
is charged at $1.10 an hour, it would take 40 hours' use 
to break even with the custom rate and 46 hours' use if 
labor is charged at $2.20 per hour. 
COSTS OF STORING SILAGE 
The lowest-cost method of storing silage depends 
on the amount fed, the type of equipment used, refilling 
schedules, and management of storage losses. Accord­
ing to a Virginia study, it normally pays to use self­
feeding bunker or trench silos - rather than hand­
feeding from upright silos - when storing and feeding 
up to about 300 tons of silage. 
For 300 to 450 tons, the economical silage storing 
and feeding system is either the self-feeding trench or 
than 450 tons of silage a year, the upright silo equipped 
with a silage unloader and conveyor is the most eco­
nomical system. 
The break-even tonnage at which an upright silo 
equipped with mechanized unloader and conveyor costs 
less per ton than a self-feeding bunker or trench silo 
depends largely on the value of labor and the amount 
of feed waste associated with self-feeding. 
Investment costs and annual expenses of owning 
and operating concrete-stave tower silos of varying 
capacities are shown in the following table: 
New investmentsR Annual costsb 
Silo size Silo with (ft.) Unloader Total Per ton 
roof 
14 x 40 .. ... .. . .. . . ... .... $2,450 $1,300 $ 479 $3.19 
16 x 40 ................... 2,900 1,320 528 2.69 
18 x 40 ...... . ...... . ..... 3,350 1,400 587 2.37 
18 x 50 ...... . . ...... . .... 3,950 1,400 647 2.02 
18 x 60 ..... . .. ... . . . . .. .. 4,550 1,400 707 1.80 
20 x 40 .................. 3,850 1,450 646 2.10 
20 x 50 .. . . . .. . . . ... ..... 4,450 1,450 706 1.79 
20 x 60 .. ... . .. .. .. . . . ... 5,250 1,450 786 1.63 
20 x 70 ... . .... .. .. .. . ... 6,150 1,450 876 1.53 
24 x 50 .................. 6,200 1,830 949 1.66 
24 x 60 ... ......... . ... .. 6,850 1,950 1,036 1.49 
26 x 60 .. .. . .. .......... . 7,5000 2,000 1,110 1.80 
30 x 60 .................. 9,3000 2,100 1,308 1.20 
a Based on data from silo manufacturers' 1963 price lists adjusted for 
seasonal discounts. See Guides for Use in Planning Beef Feeding Systems, 
AE-3971, December 1963, Department of Agricultural Economics, University of 
Illinois. 
b Silos depreciated over 20 years and unloaders over 10 years. Annua l de­
preciation, repairs, taxes and insurance, and interest on silos calculated at 10 
percent of original investments and 18 percent of new cost for unloaders (includes 
6 percent interest charge on 50 percent of new cost). 
e A roof is usually not installed on silos of these large diameters. 
Annual costs of owning and operating two impor­
tant sizes of gas-tight and concrete silos are shown 
below: 
Size of silo 
20 feet by 50 feet 20 feet by 60 feet 




Dry matter ... . ......... 126 114 155 139 
 
32-percent dry matter 
silage ............. . 394 355 483 435 
 
New investment" 
Silo . .......... . ....... $4,450 $ 9,750 $5,250 $11,450 
 
Unloader .. .... .... .. . . . 1,450 2,350 1,450 2,350 
Total ....... . .... ... . $5,900 $12,100 $6,700 $13,800 
 
Calculated annual costsb 
Per year ... . . ..... . .. . . $ 729 $ 1,373 $ 811 $ 1,534 
Difference .... . . ... . . .. . +644 +723 
a Based on data from silo manufacturers' 1963 price lists adjusted for 
seasonal discounts. 
b Silos depreciated over 20 years and unloaders over 10 years. Annual 
depreciation, repairs, taxes and insurance, and interest on silos calculated at 
10.2 percent of original investments for concrete silos and 9.5 percent for gas­
tight silos. For un loaders, these costs were calculated at 19.0 percent of new 
cost for unloaders of both silos. Reprinted from Mich. St. Univ., Quart. Bul., 
Vol. 46, No.3, Feb., 1964. 
New investments for silos and unloaders 20 feet by 
50 feet or 20 by 60 average slightly more than twice 
as high for the gas-tight as the concrete silos. The 
calculated annual cost of owning and operating the 
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two types of silos was $644 more for the 20 by 50 gas­ SELF-FEEDING FROM BUNKER SilOS 
tight silo and $723 more for the 20 by 60 gas-tight 
silo than for concrete silos of similar size. Gas-tight 
silos, to be profitable investments would therefore have 
to result in cost-saving advantages to offset the higher 
annual costs of ownership and operation. 
One cost saving is to fill the silo more than once a 
year. A Michigan study showed that annual costs are 
high when gas-tight silos are filled only once a year, 
but that filling them 10 times a year reduced costs per 
ton by nearly one-third. When gas-tight silos were 
filled 10 times, costs were about the same as for con­
crete silos filled once, with the concrete having a 10­
percent higher storage loss. Lowest costs, however, 
were for concrete silos filled more than once or having 
smaller storage losses. 
On large dairy farms, lowest storage and invest­
ment costs are achieved with a concrete tower silo. For 
example, when 40 pounds of silage were fed per cow 
daily in a Michigan 60-cow dairy herd in 1958, econo­
mists calculated that the annual costs of wood bunker 
and concrete tower silos were not greatly different. 
The total annual costs of the wood bunker with 400­
ton capacity was $1,897, compared with $1,781 for a 
concrete-stave tower silo of e~ual capacity. Total an­
nual costs for a gas-tight tower silo was $2,011. Total 
investment was $7,600 for the bunker, $11,600 for the 
concrete-stave tower silo with unloader, and $17,800 
for the gas-tight tower silo. 
When the feeding rate was doubled to 80 pounds 
per cow per day, however, the annual cost was higher 
for the bunker silo than for either the concrete-stave 
or the gas-tight tower silo. Comparisons are shown in 
the table below: 
Concrete- Gas-tightWood tower silobunker silo stave towerItem 20' x 50'6' x 30' X 130' silo20' x 55' 
Number of silos. . . . . . . . . . . . . . . 2 2 2 
Tons silage capacity". . . . . . . . . . 








Silo ...................... $ 3,.400 $ 7,200 $20,600 
Concrete slab ........ '.' . . . . 4,200 2,200 2,200 
Silo unloader ...... . . . .... . 1,.400 
Mechanical feeder ......... . 1,500 1,500 
Feeding gate and bunk. . . . . . 400 
Filling equipment. . . . . . . . . . . 2,500 2,900 2,900 
Total investment. ... . ... $10,500 $15,200 $27,200 
Annual costs 
Silo ..................... . $ 476 $ 360 $ 984 
Concrete slab ........ . .... . 252 132 132 
Silo unloader ............. . 210 
Mechanical feeder ...... ... . 225 225 
Feeding gate ............. . 40 
Filling equipment .......... . 425 493 493 
Plastic cover .............. . 480 50 
Interest on additional inv . .. .. . 315 456 816 
Extra feed bought. . . ...... . 804 265 
Total annual costs ...... . $2,792 $2,191 $2,650 
a Net tons preserved for feeding. 
b Based on grazing cows for a AO-day period in early spring when silos 
are filled, and feeding out of storage the rest of the year. Corn silage would 
refill silos in fall. 
Reprinted from Mich. State Univ. Quart. Bul., Vol. 41, No.2, Nov., 1958. 
Good management practices are necessary if you 
want to self-feed silage successfully and reduce storage 
costs and labor. Experiences of 50 Illinois farmers 
provide these suggestions: 
Use a paved silo floor and a paved approach, pref­
erably joined to a paved lot, to make it accessible by 
tractor at all times. 
Build the silo floor to drain away from the feeding 
area at the rate of at least Y4 inch per foot. Manure 
and waste silage cause sluggish drainage. 
Pack the forage thoroughly, particularly along the 
side of the silo. Uneven settling causes extensive 
spoilage. 
Keep the surface of the silage level from side to 
side. If the silo is crowned to increase its capacity, it 
should be nearly full before this is done. 
Reduce surface spoilage by using plastic covers. 
Firmly anchor the edges and top-weight them to keep 
the cover in place. You can also use a layer of low­
value, high-moisture forage as a cover. 
Loosen grass silage occasionally when feeding 
calves. Cattle have no trouble getting corn silage. 
Allow 3 to 4 inches of feeding space per animal. 
Too many cattle of uneven size in the lot can be a 
problem. If you feed too few cattle, you may not use 
the silage fast enough to prevent excessive freezing in 
winter or spoilage in warm weather. 
Reduce the problem of freezing by building the 
silo in a north-south position, open at the south end, 
with both sides exposed to sunlight. Banking the walls 
with earth will prevent the sides from freezing. If you 
must use an east-west silo, feed from the east end. 
Avoid piling the silage deeper than 7 feet to elimi­
nate the hand labor of breaking it down to the cattle. 
Control the feeding by any of these methods: 
( 1) Use a feeding gate suspended by a pole from the 
side walls; (2) use a gate resting on the floor (such 
a gate is hard to open); (3) use an electric wire to 
shift feeding over the face of the silage. 
CAPACITY OF SilOS 
Upright silos. The following table shows the 
capacities for different sizes of silos. The capacities 
allow 1 foot of unused depth for settling in silos up to 
30 feet high, and 1 more foot for every 10 feet over 
30, and assume that the silos are refilled once after 
settling. 
The table also assumes 68 to 70 percent moisture. 
For a crop above 70 percent, add 5 to 10 percent to the 
tonnage. For less than 65 percent, deduct as follows: 
55-65 percent moisture - deduct 20 to 30 percent 
45-55 percent moisture - deduct 35 to 45 percent 
35-45 percent moisture - deduct 45 to 55 percent 
25-35 percent moisture - deduct 55 to 60 percent 
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Silo Inside diameter of silo 
height -------------- -----­
in feet 12' 14' 16' 18' 20' 22' 24' 26' 28' 30' 
(tons of silage, 68-70 percent moisture) 
20 48 66 86 (a) (a) (a) (a) (al (Ill (a) 
30 80 109 143 180 223 270 321 377 (a) (8) 
40 110 150 196 248 307 371 442 520 600 690 
50 (8) 193 252 320 394 477 570 668 773 886 
60 (a) (a) (Il) 392 483 585 697 818 947 1,087 
70 (8) (Il) (a) (Il) 574 694 827 970 1,125 1,290 
a Sizes not recommended. 
You will get about the same tonnage of dry matter 
into your silo, no matter what the moisture content. 
Trench or bunker silos (tractor-packed). To find 
cubic feet of volume multiply height times length times 
half of the sum of the top and bottom widths. Silage 
S to 7 feet deep will weigh 3S pounds per cubic foot. 
Silage 8 or more feet deep will weigh 40 pounds per 
cubic foot. 
Average Tonnage and Total Digestible Nutrient Yields 
of Common Roughages Grown in JIIinois 




Corn silage. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 18 6,480 
Sorghum silage. . . . . . . . . . . . . . . . . . . . . . . . . . . 18 5,400 
Alfalfa silage . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 4,260 
Alfalfa hay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 4,000 
Oat silage . . . . . .. ... . .. ... ....... ... . ... 7 2,380 
FEEDING FORAGES FOR HIGHEST RETURNS 
 
DAIRY CATTLE 
In planning the roughage program for a dairy farm, 
choose crops that will produce large amounts of high­
quality feed per acre. Then harvest and store these 
crops so that most of the nutrients produced in the 
field are saved and made available to the herd. Such 
home-grown roughages are usually economical sources 
of feed nutrients. 
Alfalfa or alfalfa-grass mixtures. If these are 
harvested when the alfalfa is in the bud or pre-bud 
stage for hay, silage, or green feeding, they are more 
digestible and furnish more total digestible nutrients 
(TDN) per acre than when cut at later stages. Dairy 
cows also eat them more readily. As much as three­
fourths of the difference in the amount of total digest­
ible nutrients a cow can obtain from early-cut hay 
compared with late-cut hay may be due to higher con­
sumption of the good hay on an ad lib feeding system. 
Either of the following grain mixtures, which con­
tain about 13 percent total protein, can be used when 
legume-grass hay or silage is fed. Each is suitable for 
both milking cows and heifers. 
Mixture #1 Mixture #2 
Corn .. .. .. . . .......................... . 800 lb. 800 lb. 
Oats .. . . ....... . ....... . ........... ... . 300 lb. 
Soybean meal or other 44 to 50% protein 
supplement ... ....................... . 100 lb. 100 lb. 
Trace mineralized salt .... ... ............. . 15 lb. 15 lb. 
Steamed bonemeal or dicalcium phosphate ... . 15 lb. 15 lb. 
Corn silage. With the possible exception of some 
of the hybrid sorghums, corn silage will usually yield 
more feed nutrients per acre on productive land than 
any other crop. In addition, such silage is easy to make 
and usually does not conflict with other crops for labor 
as much as the making of hay or grass-legume silage. 
When properly made, corn silage is also an excel­
lent dairy feed. It is high in energy if corn is allowed 
to mature to the well-dented kernel stage before it is 
harvested. At this stage the moisture content will prob­
ably be down to 70 percent or less, and the silage will 
keep well in a good silo. 
The variety of corn that will yield the largest 
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number of bushels of corn on your farm is the best one 
to use for silage. High-sugar, high-oil, and high­
protein varieties of corn are being studied. The total 
yields of these special varieties are not yet high enough 
to warrant their use in preference to standard grain­
producing varieties. 
Comparison of corn silage with sorghum and oat 
silages. In a University of Illinois trial, 27 cows 
were assigned to three groups according to milk­
production level to study the feeding value of corn, 
sorghum, and oat silages. In addition to all the silage 
they would eat up to 1.S pounds of hay equivalent per 
100 pounds of live weight, each cow received 6 pounds 
of good-quality alfalfa hay per day and 1 pound of 
grain for every 3 pounds of milk produced. 
The cows fed oat silage ate significantly less dry 
matter than those in the groups fed corn silage or 
sorghum silage. Part of the reason may be that the 
oat silage had more moisture than either of the other 
two silages. The corn-silage group more nearly con­
sumed its allotted portion of silage than did the 
sorghum-silage group, although the moisture contents 
of the two silages were nearly equal. 
Corn silage was superior to sorghum silage for 
growing dairy heifers in a 24-week trial conducted at 
the University of Illinois. The 14 heifers in this experi­
ment received about 3Y3 pounds of grain per head per 
day along with all of the silage they would eat. The 
seven heifers receiving sorghum silage weighed an 
average of 448 pounds each at the start of the test, and 
the group on corn silage averaged 443 pounds. Here 
are the results of the test: 
Sorghum Corn 
silage silage 
Gains and growth 
Average doily gain (pounds) .. ..... ... .. . ..... . 1.40 1.65 
Average heart girth gain (inches) ... .. ... . .. . .. . 9.2 11.1 
Average height at withers (inches) ...... . .... .. . 12.3 14.3 
Feed consumed per heifer per day 
Pounds of silage .... ....... ........... .. . . . . . 36.5 30.5 
Pounds of dry matter from silage .. ... ... .. ... . . 9.0 9.0 
Pounds of grain ............................ . 3.4 3.4 
Feed efficiency 
Pounds of dry matter per pound of gain ........ . 8.5 7.2 
Percent of dry matter in silage . . .. .. .. . . . . . .. . . . 24.6 29.2 
I n  d e v e l o p i n g  g r a i n  m i x t u r e s  t o  b e  f e d  w i t h  c o r n  
o r  s o r g h u m  s i l a g e ,  r e m e m b e r  t h a t  s i l a g e s  a r e  g o o d  
s o u r c e s  o f  e n e r g y  b u t  l o w  i n  p r o t e i n ,  m i n e r a l s ,  a n d  
v i t a m i n s .  P r o p e r l y  f o r m u l a t e d  m i x t u r e s  c a n  a d e ­
q u a t e l y  t a k e  c a r e  o f  t h e s e  d e f i c i e n c i e s .  T h e  f o l l o w i n g  
m i x t u r e s  c o n t a i n  a b o u t  1 5  p e r c e n t  p r o t e i n  a n d  a r e  s u i t ­
a b l e  w h e n  d a i r y  c a t t l e  a r e  o f f e r e d  a t  l e a s t  1  p o u n d  o f  
l e g u m e  h a y  f o r  e a c h  3  p o u n d s  o f  e i t h e r  c o r n  o r  s o r ­
g h u m  s i l a g e  f e d .  
M i x t u r e  # 3  M i x t u r e  # 4  
C o r n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  6 0 0  l b .  8 0 0  l b .  
  
O a t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  3 0 0  l b .  
  
S o y b e a n  m e a l  o r  o t h e r  4 4  t o  5 0 %  p r o t e i n  
  
s u p p l e m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . .  .  
1 7 5  l b .  
2 0 0  l b .  
T r a c e  m i n e r a l i z e d  s a l t  . . . . . . . . . . . . . . . . . . . .  .  1 5  l b .  1 5  l b .  
S t e a m e d  b o n e m e a l  o r  d i c a l c i u m  p h o s p h a t e  . . .  .  1 5  l b .  1 5  l b .  
B e c a u s e  o f  t h e  l o w  p r o t e i n  c o n t e n t  o f  c o r n  a n d  
s o r g h u m  s i l a g e s ,  m o r e  p r o t e i n  w i l l  b e  n e e d e d  i n  t h e  
g r a i n  m i x t u r e  w h e n  t h e  a m o u n t  o f  l e g u m e  h a y  f e d  i s  
l i m i t e d  t o  l e s s  t h a n  6  p o u n d s  p e r  c o w  p e r  d a y .  T h e  
f o l l o w i n g  m i x t u r e s  c o n t a i n  1 8  t o  2 0  p e r c e n t  p r o t e i n  
a n d  a r e  s u i t a b l e  w h e n  n o  h a y  i s  f e d  o r  o n l y  s m a l l  
q u a n t i t i e s  a r e  o f f e r e d .  
M i x t u r e  # 5  M i x t u r e  # 6  
C o r n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6 0 0  l b .  6 5 0  l b .  
  
O a t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  
3 0 0  l b .  
  
S o y b e a n  m e a l  o r  o t h e r  4 4  t o  5 0 %  p r o t e i n  .  
  
s u p p l e m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . .  .  
3 0 0  l b .  
2 5 0  l b .  
T r a c e  m i n e r a l i z e d  s a l t  . . . . . . . . . . . . . . . . . . . .  .  
2 0  l b .  1 5  l b .  
S t e a m e d  b o n e m e a l  o r  d i c a l c i u m  p h o s p h a t e  . . .  .  
2 0  l b .  1 5  l b .  
M a n a g e m e n t  o f  s u m m e r  f o r a g e .  D a i r y  c o w s  a t  
t h e  U n i v e r s i t y  o f  I l l i n o i s  p r o d u c e d  a b o u t  t h e  s a m e  
a m o u n t  o f  m i l k  w h e n  t h e y  w e r e  f e d  g r e e n - c h o p p e d  
f o r a g e  o r  s i l a g e  o r  w e r e  g r a z e d  o n  e x c e l l e n t  p a s t u r e .  
T h i s  w o r k  s h o w e d  t h a t  t h e  k e y  t o  o b t a i n i n g  h i g h  m i l k  
p r o d u c t i o n  d u r i n g  t h e  s u m m e r  i s  t o  f e e d  t h e  c o w s  a s  
m u c h  h i g h - q u a l i t y  f o r a g e  a s  p o s s i b l e .  T h e  m e t h o d  o f  
g e t t i n g  t h e  f o r a g e  t o  t h e  c o w s  i s  n o t  s i g n i f i c a n t .  T h e  
i m p o r t a n t  c o n s i d e r a t i o n  i s  t h e  y i e l d  o f  f o r a g e  p e r  a c r e .  
D a i r y  a n i m a l s  a r e  i n e f f i c i e n t  f o r a g e  h a r v e s t e r s .  I f  
a l l o w e d  t o  g r a z e  l a r g e  p a s t u r e s ,  t h e y  w i l l  n o t  e a t  t h e  
e n t i r e  p l a n t  b u t  w i l l  t a k e  o n l y  t h e  t e n d e r  l e a v e s  a n d  
s t e m s .  A l o n g  w i t h  t r a m p l i n g  a n d  f o u l i n g ,  t h i s  " p i c k ­
i n g "  w a s t e s  f o r a g e .  T h i s  w a s  d e m o n s t r a t e d  i n  a  t h r e e ­
y e a r  W i s c o n s i n  s t u d y  c o m p a r i n g  t h r e e  s y s t e m s  o f  p a s ­
t u r i n g  a  f o r a g e  m i x t u r e  o f  a l f a l f a ,  L a d i n o  c l o v e r ,  a n d  
b r o m e g r a s s  w i t h  g r e e n - c h o p p i n g  a n d  s t o r e d  f e e d i n g .  
D r y  m a t t e r  D r y  m a t t e r  
P e r c e n t
a v a i l a b l e  c o n s u m e d  
l o s s  
p e r  o c r e
B  
p e r  a c r e  
C o n v e n t i o n a l  g r a z i n g .  .  .  .  .  .  .  .  . .  4 , 2 5 0  
1 , 2 7 5 - 1 , 7 0 0  
6 0 - 7 0  
R o t a t i o n a l  g r a z i n g .  .  .  .  .  .  .  .  .  .  .  .  5 , 8 5 6  3 , 3 1 8  4 3  
S t r i p  g r a z i n g .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  6 , 1 0 8  4 , 1 8 8  3 1  
G r e e n - c h o p p i n g .  .  .  .  .  .  .  .  .  .  .  .  . .  5 , 4 6 9  
5 , 3 5 8  
2  
S t o r e d  f e e d i n g .  .  .  .  .  .  .  .  .  .  .  .  .  . .  7 , 0 9 9  
6 , 3 2 6  
1 1  
a  F o r  t h e  t h r e e  g r a z i n g  s y s t e m s ,  t h i s  f i g u r e  i n c l u d e s  f o r a g e  a v a i l a b l e  b e f o r e  
g r a z i n g ;  f o r  c h o p p i n g  a n d  f e e d i n g ,  i t  i n c l u d e s  f o r a g e  p l a c e d  i n  f e e d  b u n k .  
S o u r c e :  L a r s e n ,  H .  J . ,  J o u r n a l  o f  D a i r y  S c i e n c e ,  4 2  : 5 7 4 . ,  1 9 5 9 .  
W h i c h  s y s t e m  f o r  y O U ?  T h e  s u m m e r  f o r a g e  
m a n a g e m e n t  s y s t e m  t h a t  w i l l  b e  m o s t  p r a c t i c a l  f o r  y o u  
t o  u s e  d e p e n d s  u p o n  w h i c h  p r o g r a m  b e s t  f i t s  i n t o  y o u r  
e n t i r e  f a r m  o p e r a t i o n .  T h e  m o r e  i n t e n s i v e  p a s t u r e  
h a r v e s t i n g  m e t h o d s  a r e  n o t  l i k e l y  t o  b e  p r o f i t a b l e  o n  
r o u g h ,  n o n t i l l a b l e  l a n d .  D a i r y m e n  w i t h  l a r g e  a c r e a g e s  
o f  s u c h  l a n d  w i l l  p r o b a b l y  b e  m o s t  i n t e r e s t e d  i n  c o n ­
t i n u o u s  g r a z i n g ,  w i t h  s o m e  c o n t r o l l e d  g r a z i n g  a t  l e a s t  
p a r t  o f  t h e  y e a r .  I n  t h i s  c a s e  h a r v e s t i n g  l e s s  f o r a g e  p e r  
a c r e  a t  l i t t l e  o r  n o  c o s t  i s  p r e f e r a b l e  t o  u s i n g  l a b o r  a n d  
m a c h i n e s  t o  g e t  a  h i g h e r  y i e l d  p e r  a c r e  b u t  l e t t i n g  t h e  
e x c e s s  f o r a g e  g o  u n u s e d .  
O n  f a r m s  w h e r e  h i g h - p r i c e d  l a n d  m u s t  b e  u s e d  f o r  
p r o d u c t i o n  o f  s u m m e r  f o r a g e ,  g e t t i n g  h i g h  f o r a g e  
y i e l d s  p e r  a c r e  b e c o m e s  i m p o r t a n t .  S t r i p  g r a z i n g  o r  
r o t a t i o n a l  g r a z i n g  w i l l  i n c r e a s e  p a s t u r e  y i e l d  w i t h  l i t t l e  
a d d i t i o n a l  l a b o r  a n d  m a c h i n e r y  e x p e n s e .  T h e s e  t w o  
s y s t e m s  a r e  p r o b a b l y  b e s t  a d a p t e d  t o  f a r m s  w i t h  l i m i t e d  
f o r a g e - h a n d l i n g  e q u i p m e n t  a n d  t o  r e n t e d  f a r m s  w i t h ­
o u t  a d e q u a t e  f o r a g e - s t o r a g e  f a c i l i t i e s .  F o r a g e  y i e l d s  
a r e  i n  d i r e c t  p r o p o r t i o n  t o  t h e  i n t e n s i t y  o f  t h e  g r a z i n g  
s y s t e m .  
S t o r e d  f e e d i n g ,  t h e  f e e d i n g  o f  f o r a g e  i n  d r y l o t  t h e  
y e a r  r o u n d ,  a l l o w s  a  d a i r y m a n  t o  u s e  h i g h - y i e l d i n g  
c r o p s  f o r  f o r a g e  p r o d u c t i o n .  A n  I l l i n o i s  s t u d y  o f  d a i r y  
f a r m s  o n  y e a r - r o u n d  f e e d i n g  s h o w e d  t h a t  d a i r y m e n  
u s e d  f e w e r  a c r e s  t o  g r o w  f o r a g e  w h e n  t h e y  m a d e  
m a x i m u m  u s e  o f  c o r n  s i l a g e  i n  t h e  f e e d i n g  p r o g r a m .  
T h e  f o l l o w i n g  t a b l e  s h o w s  t h e  n u m b e r  o f  a c r e s  r e ­
q u i r e d  t o  p r o d u c e  f o r a g e  f o r  a  d a i r y  c o w  f o r  a  y e a r  
u n d e r  d i f f e r e n t  s u m m e r  f e e d i n g  s y s t e m s .  
A c r e s  n e e d e d  t o  P e r c e n t  o f  
S u m m e r  f e e d i n g  
p r o d u c e  f o r a g e  t o t a l  f o r a g e  
s y s t e m  
f o r  1  c o w  a c r e a g e  i n  
f o r  1  y e a r  c o r n  s i l a g e  
S t o r e d  f e e d i n g .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1 . 4  
3 0  
D a i l y  g r e e n - c h o p p i n g .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1 . 6  
1 5  
D a i l y  r o t a t i o n a l  g r a z i n g .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1 . 5  
1 4  
W e e k l y  r o t a t i o n a l  g r a z i n g .  .  .  .  .  .  .  .  .  .  .  .  .  .  1 . 9  
1 0  
C o n t i n u o u s  g r a z i n g .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2 . 0  
8  
S o u r c e :  I I I .  C i r .  8 2 6 ,  1 9 6 1 .  
S t o r e d  f e e d i n g  i s  b e s t  a d a p t e d  t o  f a r m s  w h e r e  i t  i s  
n e c e s s a r y  t o  g e t  h i g h  y i e l d s  f r o m  t h e  l a n d  a n d  w h e r e  
b u i l d i n g s  a n d  e q u i p m e n t  u s e d  f o r  w i n t e r  f e e d i n g  c a n  
a l s o  b e  u s e d  d u r i n g  t h e  s u m m e r .  T h i s  s y s t e m  a l s o  
a l l o w s  t h e  f u l l e s t  u s e  o f  h i g h - y i e l d i n g  c r o p s ,  s u c h  a s  
c o r n  s i l a g e ,  t o  b o o s t  y i e l d s  o f  f o r a g e  p e r  a c r e  t o  t h e  
m a x i m u m .  Y o u  c a n  c u t  a  l a r g e  p o r t i o n  o f  t h e  f o r a g e  
c r o p s  a t  t h e  b e s t  s t a g e  f o r  h i g h  q u a l i t y .  U n d e r  t h i s  
s y s t e m  t h e  c o w s  a r e  a l w a y s  c l o s e  t o  t h e  m i l k i n g  b a r n .  
F o r  a  m o r e  d e t a i l e d  d i s c u s s i o n  o f  s t o r e d  f e e d i n g ,  s e e  
I l l i n o i s  C i r c u l a r  8 2 6 .  
Y o u  c a n  u s e  t h e  s a m e  g r a i n  m i x t u r e s  r e c o m m e n d e d  
f o r  w i n t e r  f e e d i n g  t o  s u p p l e m e n t  t h e  d i f f e r e n t  t y p e s  o f  
r o u g h a g e s  d u r i n g  t h e  s u m m e r  m o n t h s  w h e n  t h e  h e r d  i s  
c o n f i n e d  t o  t h e  d r y l o t  s y s t e m .  
T h e  t y p e  o f  p a s t u r e  f o r a g e  b e i n g  g r a z e d  o r  g r e e n ­
c h o p p e d  d e t e r m i n e s  t h e  k i n d  o f  g r a i n  m i x t u r e  n e e d e d  
b y  d a i r y  a n i m a l s .  M i x t u r e s  1  a n d  2  a r e  s u i t a b l e  t o  
s u p p l e m e n t  l e g u m e - g r a s s  p a s t u r e  f o r a g e  w h e n  t h e  
p l a n t s  a r e  i n  t h e  v e g e t a t i v e  s t a g e  a n d  g r o w i n g  r a p i d l y .  
M i x t u r e s  3  a n d  4  o r  o t h e r s  t h a t  c o n t a i n  a b o u t  1 5  p e r ­
c e n t  t o t a l  p r o t e i n  a r e  n e e d e d  d u r i n g  t h e  m i d d l e  o f  t h e  
s u m m e r  a n d  f a l l  w h e n  t h e  f o r a g e  r e a c h e s  a  m o r e  
m a t u r e  s t a g e  o f  d e v e l o p m e n t .  
1 2  
How much grain? The amount of grain to feed 
each cow is determined by the kind and quality of 
roughage, the amount of roughage fed, and the cow's 
inherited capacity for milk production. 
The table below will serve as a guide to help you 
decide how much grain to feed. If you plan to use a 
poor-quality roughage or pasture or if the amount is 
limited, increase the ratio of grain to milk slightly. 
With excellent roughage or pasture, decrease the 
amount of grain fed. 
Pounds of Holsteins, Brown Swiss, 
milk produced Ayrshires, and Milking Guernseys and Jerseys 
per day Shorthorns 
50 or more . . . . .. 1 lb. groin to 2 Y2 lb. milk 1 lb. groin to 2 lb. milk 
30 to 49 ...... . . 1 lb. groin to 3 lb. milk 1 lb. groin to 2Y2 lb. milk 
29 or less . . . . . .. 1 lb. groin to 4 lb. milk 1 lb. groin to 3 lb. milk 
Forages for dairy calves and heifers. High­
quality hay is the best feed for dairy calves and heifers. 
As soon as they will start eating it, give them all the 
high-quality hay they will consume. You can substi­
tute silage for some of the hay during the winter 
months, and use pasture during the summer. Dairy 
calves usually will not get along on pasture alone until 
they are at least a year old. 
Legume hay cut in the early-bloom stage makes the 
best hay for dairy heifers and calves, as it does for 
milking cows. If you must feed poor-quality hay to 
young dairy animals, also give them sufficient concen­
trates to keep them growing rapidly. The grain mix 
used for the milking herd can also be fed to heifers. 
Dairy heifers from one to two years old can thrive 
on pasture alone if the quality is good. But supplement 
poor pastures with hay, silage, or grain. 
BEEF CATTLE 
Successful beef cow herd operations demand use 
of low-cost feeds. In Illinois this means maximum use 
of forages and eliminating grain from the cow ration. 
It is a mistake to have a cow herd unless you can feed 
quantities of cornstalks, growth in new seedings, or 
other low-value forages. 
Here is a suggested forage-feeding program for 
beef cows: 
May 1 to August 1- permanent or rotation pas­
ture. 
August 1 to November 1 - new seeding plus per­
manent or rotation pasture. 
November 1 to January 1 - cornstalk fields, bean 
fields, clean up around the farm. 
January 1 to April 1 - harvested forage. 
April 1 to May 1 - rye pasture. 
Any of the following wintering rations may be used 
to bring cows through the winter in moderate flesh and 
get strong, healthy calves: 
Full feed legume hay. 
Full feed legume silage with legume hay or straw 
on the side if available. 
Feed 10 to 20 pounds of corn silage daily with 
legume hay free choice. 
Feed 10 to 20 pounds of corn silage, 1 pound of 
soybean meal daily, mineral free choice, and cheap 
roughage such as cornstalks and straw free choice. 
Feed 20 pounds of grass silage daily, plus cheap 
roughage and mineral free choice. 
Another workable wintering system, tested at the 
University of Illinois Dixon Springs Experiment Sta­
tions, is as follows: 
Cut excess pasture in June, bale in round bales and 
leave them lying in the fields. 
Turn cows in about January 1 and allow the bales 
to make up the entire ration until March 1. No labor 
is needed in the winter. The cows will waste some hay 
but they are surprisingly good at cleaning up one bale 
before they go to the next. 
Pastures for feeder cattle. If new feeder cattle 
are put on pasture in the fall, cheap gains are produced 
and shipping fever is reduced. 
University of Illinois tests show that steer calves 
or yearlings pastured from mid-August to November 1 
will gain 85 to 90 pounds. You can lower the cost of a 
450-pound steer calf priced at 28 cents a pound to 
about 24 cents if he gains 80 pounds on fall pasture, 
assuming this fall pasture had no value unless eaten 
by the calf. 
Research at Urbana and Dixon Springs shows that 
cattle wintered in moderate flesh can make excellent 
gains on good legume-grass mixtures during the first 
100 days of the pasture season. Such cattle will gain 
1Yz to 2 pounds a day. If you pasture 1Yz steers per 
acre, you can make 250 to 300 pounds of beef per acre 
during this period. 
Tests at Dixon Springs showed that 320 pounds of 
beef per acre can be secured from the full pasture 
season of 7 months, stocking one steer per acre. 
Pastures and grain feeding. When you consider 
feeding grain to cattle on pasture, keep these points 
in mind: 
You can graze 3 to 4 head per acre when you feed 
grain on pasture, compared with 1 to 2 head when no 
grain is fed. 
If you feed grain on grass, you will feed about 
50 bushels of corn to reach the same weight and finish 
obtained by pasturing cattle with no grain for 100 days 
and then feeding about 35 bushels of corn per head. 
Cattle fed grain on grass will be ready for market 
at least two or three months ahead of cattle that are 
pastured for 100 days and then fed grain. 
Cattle fed ground ear corn on legume-grass mix­
tures seem to have fewer bloat problems than do cattle 
fed no grain at all. 
Cattle on grain may not make full use of the pas­
ture, but the need for hay and protein supplements is 
reduced to some extent. If shade is available, pas­
tures are an excellent location for summer feeding. 
Illinois research shows that cattle will usually gain 
a little faster, and have more finish at the end of the 
pasture season, if some protein supplement is included 
in the grain ration when they are full-fed grain on 
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g r a s s .  G a i n s  w e r e  n o t  m u c h  c h e a p e r ,  h o w e v e r ,  w h e n  
s u p p l e m e n t  w a s  a d d e d .  
C a t t l e  t h a t  a r e  f u l l - f e d  g r a i n  o n  p a s t u r e  g a i n  f a s t e r  
t h a n  c a t t l e  r e c e i v i n g  a  h a l f - f e e d .  I n  I l l i n o i s  t e s t s ,  t h e  
f u l l - f e d  c a t t l e  g a i n e d  2 . 8 3  p o u n d s  d a i l y  c o m p a r e d  w i t h  
2 . 4 6  p o u n d s  f o r  t h o s e  r e c e i v i n g  6  p o u n d s  o f  g r o u n d  
e a r  c o r n  w i t h  n o  p r o t e i n  s u p p l e m e n t .  
C o r n  s i l a g e  f o r  f e e d e r  c a t t l e .  R e s e a r c h  s h o w s  
t h a t  1  t o n  o f  c o r n  s i l a g e  w i l l  r e p l a c e  a b o u t  2 5 0  p o u n d s  
o f  s h e l l e d  c o r n  a n d  5 0 0  p o u n d s  o f  l e g u m e  h a y .  C a t t l e  
c o n s i s t e n t l y  p e r f o r m  w e l l  w h e n  f e d  l a r g e  a m o u n t s  o f  
c o r n  s i l a g e ,  a n d  c o s t s  o f  g a i n  a r e  q u i t e  r e a s o n a b l e .  I l l i ­
n o i s  r e s e a r c h  s h o w s  t h a t  i n  w i n t e r i n g  p r o g r a m s ,  a n  
a m o u n t  o f  c o r n  s i l a g e  e q u a l  t o  a p p r o x i m a t e l y  2 . 8  p e r ­
c e n t  o f  t h e  l i v e  w e i g h t  o f  t h e  a n i m a l  w i l l  p r o d u c e  a  
p o u n d  o f  g a i n .  I f  s i l a g e  i s  w o r t h  $ 1 0  a  t o n  a n d  s u p p l e ­
m e n t  $ 5  p e r  h u n d r e d ,  f e e d  c o s t  p e r  h u n d r e d w e i g h t  o f  
g a i n  o n  c a l v e s  w i l l  b e  a b o u t  $ 1 3 .  
A t  1 5  t o n s  o f  c o r n  s i l a g e  p e r  a c r e ,  y o u  w i l l  g e t  
1 , 8 0 0  t o  2 , 0 0 0  p o u n d s  o f  b e e f  g a i n  p e r  a c r e  b y  f e e d i n g  
t h e  s i l a g e  t o  s t e e r  c a l v e s .  N o  o t h e r  I l l i n o i s  c r o p  w i l l  
c o n s i s t e n t l y  p r o d u c e  g a i n s  t h i s  l a r g e .  
I n  f i n i s h i n g  r a t i o n s ,  w h e r e  l i m i t e d  s i l a g e  i s  t o  b e  
f e d  w i t h  a  h e a v y  f e e d  o f  g r a i n ,  c a t t l e  a r e  o r d i n a r i l y  
s t a r t e d  o n  1 2  t o  1 5  p o u n d s  o f  c o r n  s i l a g e  p e r  h e a d  
d a i l y .  T h i s  i s  r e d u c e d  t o  6  o r  8  p o u n d s  d a i l y  t o w a r d  
t h e  e n d  o f  t h e  f e e d i n g  p e r i o d .  S i l a g e - f e d  c a t t l e  s e e m  
t o  h a v e  b e t t e r  a p p e t i t e s  a n d  s t a y  o n  f e e d  b e t t e r .  A n d  
t h e y  g a i n  a b o u t  o n e - t e n t h  p o u n d  p e r  d a y  m o r e  a n d  
m a k e  s l i g h t l y  c h e a p e r  g a i n s  t h a n  t h o s e  f e d  n o  s i l a g e .  
I n  I l l i n o i s  f i n i s h i n g  t e s t s  w h e r e  a  m a x i m u m  a m o u n t  
o f  c o r n  s i l a g e  w a s  f e d ,  h e a v y  s t e e r  c a l v e s  w e r e  f e d  t o  
l o w - c h o i c e  g r a d e  o n  a  r a t i o n  c o m p o s e d  a l m o s t  e n t i r e l y  
o f  c o r n  s i l a g e  a n d  p r o t e i n  s u p p l e m e n t .  C a l v e s  f e d  a  
f u l l  f e e d  o f  c o r n  s i l a g e  f o r  2 8 0  d a y s  r e q u i r e d  o n l y  5  
b u s h e l s  a d d i t i o n a l  c o r n  p e r  s t e e r  t o  r e a c h  t h e  s a m e  
s l a u g h t e r  g r a d e  a s  c a t t l e  f u l l - f e d  g r a i n  w i t h  l i m i t e d  
s i l a g e  f o r  2 3 0  d a y s .  H o w e v e r ,  t h e  s i l a g e - f e d  s t e e r s  
h a d  a  l o w e r  d r e s s i n g  p e r c e n t .  
T h e r e  i s  c o n s i d e r a b l e  i n t e r e s t  i n  t h e  e f f e c t  t h a t  f e r ­
t i l i z a t i o n  a n d  t h i c k  p l a n t i n g  r a t e s  m a y  h a v e  u p o n  t h e  
f e e d i n g  v a l u e  o f  c o r n  s i l a g e .  A  s e r i e s  o f  I l l i n o i s  t e s t s  
i n d i c a t e s  t h a t  h e a v y  f e r t i l i z a t i o n  a n d  t h i c k  p l a n t i n g  w i l l  
h a v e  n o  h a r m f u l  e f f e c t  o n  t h e  r a t e  o r  e f f i c i e n c y  o f  g a i n  
o f  c a t t l e  f e d  s i l a g e  m a d e  o f  s u c h  c o r n .  T h e r e  i s  s o m e  
e v i d e n c e  t h a t  s u c h  s i l a g e  m a y  c a u s e  t h e  v i t a m i n  A  
s t o r e s  i n  t h e s e  c a t t l e  t o  b e  d e p l e t e d  a t  a  m o r e  r a p i d  
r a t e .  S o  s t o c k m e n  m u s t  b e  s u r e  t h a t  c a t t l e  f e d  h e a v i l y  
f e r t i l i z e d  s i l a g e  g e t  p l e n t y  o f  v i t a m i n  A .  
T h e r e  i s  a l s o  i n t e r e s t  i n  t h e  e f f e c t  o f  c u t t i n g  c o r n  
s i l a g e  a t  a  s t a g e  o f  m a t u r i t y  l a t e r  t h a n  u s u a l .  W o r k  
a t  t h e  O h i o  S t a t i o n  i n d i c a t e s  t h a t  l a t e - c u t  s i l a g e ­
a l l  l e a v e s  a n d  h u s k s  w e r e  d r y  - p r o d u c e d  a s  r a p i d  
g a i n s  a s  s i l a g e  c u t  a t  t h e  u s u a l  s t a g e  o f  m a t u r i t y .  H o w ­
e v e r ,  m o r e  d r y  m a t t e r  w a s  r e q u i r e d  p e r  p o u n d  o f  g a i n  
w i t h  t h e  m o r e  m a t u r e  s i l a g e .  
L e g u m e - g r a s s  s i l a g e  f o r  f e e d e r  c a t t l e .  L e g u m e ­
g r a s s  s i l a g e  c a n  b e  u s e d  i n  e i t h e r  w i n t e r i n g  o r  f i n i s h i n g  
p r o g r a m s  i f  w e  r e m e m b e r  t h a t  i t  c o n t a i n s  l e s s  e n e r g y  
a n d  m o r e  p r o t e i n  t h a n  c o r n  s i l a g e  d o e s .  
I n  w i n t e r i n g  r a t i o n s .  F e e d e r  c a l v e s  m a k e  s a t i s f a c ­
t o r y  w i n t e r i n g  g a i n s  o n  a  f u l l  f e e d  o f  a l f a l f a - b r o m e  
s i l a g e  s u p p l e m e n t e d  w i t h  3 0  p o u n d s  o f  s h e l l e d  c o r n  
o r  4 0  t o  5  p o u n d s  o f  g r o u n d  e a r  c o r n  d a i l y .  I n  U n i ­
v e r s i t y  o f  I l l i n o i s  t e s t s ,  t h i s  r a t i o n  p r o d u c e d  g a i n s  o f  
1 0  p o u n d s  p e r  h e a d  d a i l y  a t  a  c o s t  c o m p a r a b l e  w i t h  
c o r n  s i l a g e .  
S i n c e  l e g u m e  s i l a g e  i s  h i g h e r  i n  p r o t e i n  t h a n  c o r n  
s i l a g e  i s ,  p r o t e i n  s u p p l e m e n t  n e e d  n o t  b e  f e d ,  b u t  s i n c e  
i t  i s  l o w  i n  e n e r g y ,  t h e  g r a i n  s u p p l e m e n t  i s  i m p o r t a n t .  
A s  a  r u l e ,  1 , 6 0 0  p o u n d s  o f  g r a s s - l e g u m e  s i l a g e  p l u s  
2 2 5  p o u n d s  o f  c o r n  w i l l  p r o d u c e  1 0 0  p o u n d s  o f  g a i n  
o n  s t e e r  c a l v e s .  
I n  f i n i s h i n g  r a t i o n s .  L e g u m e - g r a s s  s i l a g e  w i l l  p r o ­
d u c e  e x c e l l e n t  r e s u l t s  i n  a  f i n i s h i n g  r a t i o n  i f  e n o u g h  
g r a i n  i s  a d d e d  t o  m a k e  u p  t h e  e n e r g y  d e f i c i e n c y .  I n  
I l l i n o i s  t e s t s ,  a  m i x t u r e  o f  6 0  p e r c e n t  d i r e c t - c u t  a l f a l f a  
a n d  4 0  p e r c e n t  g r o u n d  s h e l l e d  c o r n  m i x e d  t h r o u g h  
t h e  b l o w e r  a t  s i l o - f i l l i n g  t i m e  p r o d u c e d  g a i n s  o f  2 0  
p o u n d s  p e r  h e a d  d a i l y .  S t e e r  c a l v e s  w e r e  s t a r t e d  a t  
a b o u t  4 5 0  p o u n d s  a n d  f i n i s h e d  o u t  t o  c h o i c e  g r a d e  a t  
1 , 0 5 0  p o u n d s .  
A l t h o u g h  p r o t e i n  s u p p l e m e n t  i s  n o t  n e e d e d  w i t h  
t h i s  r a t i o n ,  g a i n s  w i l l  b e  i n c r e a s e d  0 . 1 0  t o  0 . 1 5  p o u n d  
p e r  h e a d  d a i l y  i f  a  p r o t e i n  s u p p l e m e n t  i s  f e d .  T h e  c o s t  
o f  g a i n  w i l l  n o t  b e  l o w e r ,  h o w e v e r .  
S i m i l a r  r e s u l t s  h a v e  b e e n  s e c u r e d  w i t h  a  h a l f - a n d ­
h a l f  m i x t u r e  o f  d i r e c t - c u t  t h i r d - c u t t i n g  a l f a l f a  a n d  
h i g h - m o i s t u r e  s h e l l e d  c o r n .  
O a t  s i l a g e  o f f e r s  t w o  m a j o r  a d v a n t a g e s  o v e r  
o t h e r  k i n d s  o f  s i l a g e  f o r  f e e d e r  c a t t l e :  
1 .  I l l i n o i s  r e s e a r c h  s h o w s  t h a t  t h e  v a l u e  o f  t h e  o a t  
c r o p  c a n  b e  d o u b l e d  b y  p u t t i n g  i t  i n  t h e  s i l o  r a t h e r  
t h a n  h a r v e s t i n g  i t  f o r  g r a i n .  
2 .  C u t t i n g  o a t s  f o r  s i l a g e  i n  t h e  e a r l y  d o u g h  s t a g e  
w i l l  g i v e  l e g u m e - g r a s s  s e e d i n g s  a  b e t t e r  c h a n c e  t o  d e ­
v e l o p .  I n  I l l i n o i s  t e s t s ,  a b o u t  a  t o n  o f  h a y  p e r  a c r e  w a s  
c u t  i n  t h e  f a l l  f r o m  n e w  s e e d i n g  t h a t  g r e w  w h e r e  o a t s  
w e r e  r e m o v e d  f o r  s i l a g e .  
O a t  s i l a g e  i s  l o w e r  i n  p r o t e i n ,  e n e r g y ,  a n d  v i t a ­
m i n  A  t h a n  c o r n  s i l a g e  i s .  Y o u  c a n  c o r r e c t  t h e s e  
d e f i c i e n c i e s  b y  u s i n g  t h i s  s u g g e s t e d  w i n t e r i n g  r a t i o n :  
F u l l - f e e d  o a t  s i l a g e ,  a n d  a d d  1  p o u n d  o f  p r o t e i n  
s u p p l e m e n t ,  3  p o u n d s  o f  c o r n ,  a n d  2  p o u n d s  o f  g o o d  
l e g u m e  h a y  p e r  h e a d  d a i l y .  T h i s  r a t i o n  w i l l  p r o d u c e  
g a i n s  a b o u t  e q u a l  t o  t h e  l e g u m e  s i l a g e  o r  c o r n  s i l a g e  
r a t i o n s  s u g g e s t e d  a b o v e ,  b u t  c o s t s  o f  g r a i n  w i l l  b e  
s l i g h t l y  h i g h e r .  
S u d a n g r a s s  a n d  s o r g h u m - S u d a n g r a s s  h y b r i d s  
c a n  p r o d u c e  l a r g e  y i e l d s  o f  s i l a g e .  S u d a n g r a s s  i s  a  
s a t i s f a c t o r y  f e e d  f o r  c o w  h e r d s .  F o r  y o u n g  c a t t l e ,  a d d  
a t  l e a s t  1  p o u n d  o f  p r o t e i n  s u p p l e m e n t  a n d  2  t o  3  
p o u n d s  o f  g r a i n  p e r  h e a d  d a i l y  t o  g e t  s a t i s f a c t o r y  
g a i n s .  
F o r a g e  s o r g h u m  s i l a g e  p r o d u c e s  g a i n s  e q u a l  t o  
t h o s e  o f  c o r n  s i l a g e  w h e n  s o r g h u m  s i l a g e  i s  f e d  w i t h  
1  p o u n d  o f  p r o t e i n  s u p p l e m e n t ,  2  p o u n d s  o f  h a y ,  a n d  
a t  l e a s t  2  p o u n d s  o f  g r a i n  p e r  h e a d  d a i l y .  
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Raylage or low-moisture legume-grass silage, FORAGES FOR SWINE 
has made excellent feed for finishing cattle in Illinois 
tests. In one series of tests, cattle receiving haylage 
gained 6.4 percent faster at the same feed cost than 
finishing cattle receiving hay in their rations. These 
tests also pointed out that cattle receiving a ration of 
haylage and corn with no protein supplement gained 
slightly slower but more economically than steers that 
received some protein supplement. 
In a winter test gains were equal where corn silage 
was compared with haylage when enough grain was 
added to the haylage to equal that in the corn silage, 
and enough protein added to the corn silage to balance 
the ration. 
Haylage stored in a conventional silo has generally 
produced equal gains but required slightly more dry 
matter per pound of gain than haylage stored in air­
tight structures. If feeding the haylage stored in con­
ventional silos is started immediately after filling, 
storage losses are small. 
The relatively low moisture content of haylage is 
apparently what makes it an excellent feed, and the 
higher the better. Two groups of yearling steers fed 
only haylage were used to compare haylage with 40 
percent moisture and haylage with 60 percent moisture, 
both stored in conventional concrete silos. The 60­
percent moisture haylage resulted in gains of 1.8 
pounds per day, the 40-percent haylage resulted in 
gains of 3.0 pounds. The 60-percent moisture hay­
lage required 8.6 pounds of dry matter per pound of 
gain, and the 40-percent haylage required 6.0 pounds. 
Ray for feeder cattle. Good legume hay is a 
valuable ingredient of feeder cattle rations. It supplies 
fiber for efficient functioning of the rumen, it is a 
source of protein, and it provides vitamin A and 
minerals. 
In wintering rations. To equal the gains secured 
from corn silage, hay must be supplemented with 4 to 
5 pounds of grain per head daily, but with high-quality 
legume hay, no additional protein supplement is needed. 
Calves weighing 400 to 450 pounds will eat about 12 
pounds of hay daily, plus the grain they receive. A full 
feed of hay and 3 pounds of corn daily will produce 
about 1 ~ pounds daily gain per head. 
In finishing rations. While cattle can be fattened 
on ground ear corn and supplement alone, the feeder 
can cut protein-supplement costs by adding legume hay. 
Cattle that receive no legume hay need about 2 
pounds of 32-percent protein supplement a day. Cattle 
that are fed 3 to 4 pounds of legume hay will make 
equal gains with only 1 pound of supplement daily. 
Below are some wintering rations for young cattle 
that are expected to gain from 1~ to 10 pounds per 
head daily: Pounds of feed per day 
Protein 
Silage Hay Grain supplement 
Corn silage full-fed ....... . .... . 2 none 1 
 
Legume silage full-fed .......... . 1-2 3-5 none 
 
Oat silage full-fed ... . .. . .. . ... . 1-2 3-5 1 
None ............ . ..... .. . .. . . full fed 3-5 none 
 
Sorghum silage full-fed .. . ... . .. . 2 2 1 
Haylage full-fed . ...... . . . . . .. . none 2 none 
Brood sows make much better use of pasture or 
harvested forage than young growing pigs do. Sows 
may be fed less grain when the maximum amount of 
forage is used. 
Bred sows and gilts on legume pastures need no 
protein supplement and only about half as much grain 
as in drylot. While a bred gilt in drylot requires 
about 4 pounds of grain and 10 pounds of protein 
supplement, she will produce satisfactory litters on 
legume pasture with 2 to 3 pounds of grain daily, 
minerals free choice, and no protein supplement. 
Illinois and Purdue experiment stations have com­
pared the performance of brood sows on silage with 
the performance of sows receiving 5 to 6 pounds of a 
complete concentrate ration per day. Sows that re­
ceived legume or corn silage properly supplemented 
during gestation produced litters that were as strong 
and large as, or larger than, litters produced by sows 
that received the complete concentrate ration. 
In the Illinois tests, excellent results were secured 
with a full feed of alfalfa silage, 20 pounds of corn, 
and 0 pound of protein supplement per sow daily. 
A swine producer would not want to build a silo 
just to feed brood sows, but if he has silage for cattle, 
using it also for sows will produce excellent results. 
Growing pigs on pasture is now considered a less 
desirable practice than it was a few years ago because 
of newer knowledge about swine nutrition. 
Good legume pastures for growing-finishing pigs 
will save only $12 to $15 per acre in feed costs when 
complete ground rations that are adequate in drylot 
are fed on such pastures. A series of Illinois tests has 
indicated that when corn and supplement are fed free­
choice to finishing pigs, good legume pastures will save 
around 30 pounds of supplement per 100 pounds of 
pork produced. Slightly more corn will be used, and 
gains will be somewhat slower than if complete rations 
are fed. 
Although the trend toward confinement rearing will 
continue, many Illinois hog raisers will continue to use 
good legume pastures for a long time. Pastures make 
possible a good sanitation and disease-control program 
on farms where facilities for raising hogs on concrete 
are not available. 
Alfalfa and Ladino clover make the best legume 
hog pastures in Illinois. A Purdue test showed that 
hogs on good Ladino pasture ate only about half as 
much protein supplement as did hogs on good alfalfa 
pasture with supplement fed free choice. Since Ladino 
does not grow well in dry weather, an alfalfa-Ladino 
mixture is recommended. Such a mixture should carry 
25 pigs or more per acre. 
For fall, winter, and early spring pastures, plant 
Balbo rye in early August as soon as moisture is 
available. In the fall you can pasture 4 to 6 sows or 
about 10 fall pigs per acre. Rye makes its greatest 
contribution, however, by providing early spring pas­
tures about 6 weeks before legumes are ready. On 
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g o o d  s o i l s  a n  a c r e  o f  f a l l - s e e d e d  r y e  w i l l  c a r r y  1 0  t o  
1 2  s o w s  a n d  t h e i r  l i t t e r s .  
F o r  e m e r g e n c y  h o g  p a s t u r e s ,  o a t s  a n d  r a p e  m a y  b e  
p l a n t e d  e a r l y  i n  t h e  s p r i n g .  O n e  a c r e  w i l l  c a r r y  a b o u t  
2 5  p i g s .  F o r  l a t e  s u m m e r  a n d  f a l l  p a s t u r e s ,  s e e d  
S u d a n g r a s s  a t  c o r n - p l a n t i n g  t i m e .  T h e s e  p a s t u r e s  a r e  
n o t  a s  g o o d  a s  l e g u m e s  b u t  a r e  b e t t e r  t h a n  a  b a r e  l o t .  
F O R A G E S  	  F O R  S H E E P  
T h e  e w e  f l o c k  m a y  s u c c e s s f u l l y  b e  f e d  r o u g h a g e  
t h e  y e a r  a r o u n d ,  w i t h  a  l i m i t e d  a m o u n t  o f  g r a i n  d u r i n g  
t h e  l a t t e r  p a r t  o f  g e s t a t i o n  a n d  w h e n  e w e s  a r e  s u c k l i n g  
t h e i r  l a m b s .  
T h e  t a b l e  b e l o w  g i v e s  s e v e n  r o u g h a g e  r a t i o n s  f o r  
b r e d  e w e s .  D u r i n g  t h e  l a s t  4  t o  6  w e e k s  o f  g e s t a t i o n ,  
f e e d  f r o m  Y z  t o  1  p o u n d  o f  g r a i n  p e r  e w e .  D o u b l e  
t h i s  a m o u n t  a f t e r  t h e  e w e s  l a m b .  
R a t i o n  2  3  4  5  6  
7  
( p o u n d s )  
l e g u m e  h a y .  .  .  .  .  .  .  .  .  .  .  .  . .  4 . 0  2 . 0  2 . 0  
M i x e d  h a y  . . . . . . . . . . . . . .  .  4 . 0  
l o w - q u a l i t y  h a y  . . .  .  . . . . . .  .  
S t a l k  f l e l d s  . • . . . . . . . . . . . . .  
4 . 0  
( a )  ( a )  
F a "  p a s t u r e s . . . . . . . . . . . . .  .  
( a )  
C o r n  s i l a g e . . . . .  .  . . . . . . . .  .  4 . 0  7 . 0  
S o y b e a n  m e a l  . . . . . .  .  . . . .  .  . 2 5  . 2 5  
C a l c i u m  s u p p l e m e n t  . .  .  . .  .  .  .  . 0 2  
a  E w e s  r u n n i n g  o n  s t a l k s  o r  p a s t u r e .  
P l a n  a  p a s t u r e  p r o g r a m  t h a t  w i l l  g i v e  a s  c l o s e l y  a s  
p o s s i b l e  a  y e a r - r o u n d  p a s t u r e  p r o g r a m .  S o m e  c h o i c e s  
f o r  n o r t h e r n  a n d  s o u t h e r n  I l l i n o i s  a r e  g i v e n  i n  t h e  
m a p  o n  p a g e  3 .  I n  I l l i n o i s ,  p l a n  f o r  p a s t u r e s  f r o m  
A p r i l  t h r o u g h  m i d - N o v e m b e r  i n  n o r t h e r n  a n d  c e n t r a l  
I l l i n o i s ,  a n d  f r o m  l a t e  M a r c h  t h r o u g h  N o v e m b e r  i n  
s o u t h e r n  I l l i n o i s .  
W a i t  u n t i l  p a s t u r e s  a r e  4  t o  6  i n c h e s  h i g h  b e f o r e  
a l l o w i n g  s h e e p  t o  g r a z e .  I f  p o s s i b l e ,  r o t a t e  p a s t u r e s  
e v e r y  t w o  w e e k s .  G r a z i n g  w i t h  c a t t l e  w i l l  i n c r e a s e  
p a s t u r e  y i e l d s .  
F e e d e r  I a m b s  c a n  p r o d u c e  e x t r a  r e t u r n s  b y  
g l e a n i n g  c o r n f i e l d s ,  t h u s  u t i l i z i n g  f o r a g e  t h a t  w o u l d  
o t h e r w i s e  b e  w a s t e d .  U n i v e r s i t y  o f  I l l i n o i s  r e s e a r c h  
s h o w s  t h a t  l a m b s  w i l l  p r o d u c e  g a i n s  w o r t h  $ 1 0  p e r  a c r e  
w h e n  t u r n e d  i n t o  c o r n f i e l d s  a b o u t  m i d - A u g u s t  a n d  
l e f t  u n t i l  t h e  c o r n  i s  r e a d y  t o  p i c k .  T w o  t o  f o u r  l a m b s  
m a y  b e  t u r n e d  i n  p e r  a c r e .  
S o m e  s u g g e s t e d  r a t i o n s  f o r  d r y l o t  l a m b  f e e d i n g  
a r e :  
R a t i o n  A :  	  H a y  h a n d - f e d ,  1~ t o  l Y z  p o u n d s  p e r  h e a d  
p e r  d a y .  
G r a i n - m i x  s e l f - f e d , .  9 0  p e r c e n t  c o r n ,  1 0  
p e r c e n t  p r o t e i n  s u p p l e m e n t .  
F r e e - c h o i c e  m i n e r a l .  
R a t i o n  B :  C o m p l e t e l y  m i x e d  f o r  s e l f - f e e d i n g .  
4 0  t o  6 0  p a r t s  g r o u n d  h a y .  
5 0  t o  3 0  p a r t s  g r o u n d  c o r n .  
1 0  p a r t s  p r o t e i n  s u p p l e m e n t .  
1 Y z  p a r t s  m i n e r a l  m i x t u r e .  
R a t i o n  C :  	  C o r n  s i l a g e ,  h a n d - f e d ,  3  t o  4  p o u n d s  p e r  
h e a d  p e r  d a y .  
S e l f - f e d :  8 5  p a r t s  c o r n ,  1 5  p a r t s  p r o t e i n  
s u p p l e m e n t ,  3  p a r t s  m i n e r a l  m i x t u r e .  
N u m b e r s  o f  L i v e s t o c k  a  P a s t u r e  W i l l  H a n d l e  
( c a r r y i n g  c a p a c i t y  p e r  a c r e  d u r i n g  g r a z i n g  p e r i o d
a  
)  
F i n i s h i n g  
B r o o d  Y e a r l i n g  B e e f
P a s t u r e  c r o p  	 E w e s
h o g s  s o w s  
c a t t l e  
c o w s  
A l f a l f a - b r o m e ,  L a d i n o  c l o v e r ,  
e t c  • .  . .  .  . .  . .  .  .  . .  .  .  .  .  .  .  
R y e  ( s p r i n g )  . .  .  . .  .  .  . . .  . .  .  .  
B l u e g r a s s  . . .  . . . .  .  .  .  .  .  . . . .  
O a t s  . . .  .  . .  .  .  . . . .  . .  . .  .  . . .  
S u d a n g r a s s  . . .  . .  .  .  . .  .  . . .  . .  
2 5  
2 5  
2 5  
2 5  
8  
1 0  
1 0  











. 6  
1  
. 4  
1  
1  
a  G r a z i n g  p e r i o d  s h o w n  i n  m a p  o n  p a g e  3 .  
A v e r a g e  A n a l y s e s  o f  C o m m o n  H a y  a n d  S i l a g e  C r o p s  
T o t a l  c o m p o s i t i o n  
T o t a l  d r y  
D i g e s t i b l e  
T o t a l  
d i g e s t i b l e  
M i n e r a l  
n u t r i e n t s
m a t t e r  
p r o t e i n  
P r o t e i n  
F a t  
F i b e r  
C a l c i u m  P h o s p h o r u s
m a t t e r  
%  %  
%  %  
%  
%  
% '  
%  
%  
H a y s  
  
A l f a l f a  . . . . . . .  .  . . . . .  .  . . . . .  .  .  . . .  . .  9 0 . 5  
1 0 . 9  
5 0 . 7  
1 5 . 3  
1 . 9  
2 8 . 6  8 . 0  
1 . 4 7  
. 2 4  
  
B r o m e g r a s s . . . . . . . . . . . . . . . . . . . . . . .  8 8 . 8  
5 . 3  
4 9 . 3  
1 0 . 4  2 . 1  2 8 . 2  8 . 2  . 4 2  
. 1 9  
  
C l o v e r ,  r e d  . .  .  .  . .  . .  .  .  . .  . . . . .  .  .  .  . . .  
8 8 . 3  7 . 2  5 1 . 8  1 2 . 0  2 . 5  2 7 . 1  
6 . 4  
1 . 2 8  
. 2 0  
  
l e s p e d e z a ,  a n n u a l ' . . . . . . . . . . . . . . . . .  9 0 . 0  5 . 6  
4 5 . 1  
1 3 . 1  2 . 5  2 6 . 9  5 . 3  
. 9 6  . 1 8  
  
O a t . . . . . . .  . . . . . . .  . . . . .  . . . . . .  ,  . . .  
8 8 . 1  4 . 9  
4 7 . 3  
8 . 2  2 . 7  2 8 . 1  6 . 9  
. 2 1  
. 1 9  
  
O r c h a r d  g r a s s  . . . . .  . .  .  .  . . . . . . . . .  .  .  8 8 . 7  
4 . 2  
4 9 . 7  
8 . 1  2 . 9  3 0 . 4  
6 . 8  
. 2 7  . 1 8  
  
S o y b e a n . . . .  . . . . . . ,  .  .  . . . . . . . . . . . . .  
8 8 . 1  
9 . 8  4 8 . 6  
1 4 . 6  2 . 9  2 8 . 1  6 . 8  1 . 1 0  . 2 2  
  
T i m o t h y  . .  .  . . .  ,  . .  . .  . . . . . . . .  . .  . .  .  . .  
8 9 . 0  3 . 0  4 9 . 1  6 . 6  2 . 3  3 0 . 3  5 . 0  . 3 5  . 1 4  
  
S i l a g e s  
A l f a l f a ,  w i l t e d  b e f o r e  b e i n g  e n s i l e d  . . . .  
3 6 . 2  
4 . 3  2 1 . 5  6 . 3  
1 . 4  1 1 . 4  3 . 2  . 5 1  . 1 2  
C l o v e r ,  r e d ,  w i l t e d  .  . . . .  .  .  .  . . . .  . . .  . .  
3 5 . 1  
2 . 5  2 2 . 2  4 . 3  
1 . 1  1 1 . 0  3 . 0  . 3 9  
. 0 7  
C o r n ,  d e n t ,  w e l l - m a t u r e d  . . .  .  .  . .  .  .  .  .  .  
2 8 . 5  
1 . 3  1 9 . 8  2 . 3  
. 9  
6 . 3  1 . 6  . 0 9  . 0 7  
O a t . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . .  
2 8 . 3  
1 . 1  1 5 . 4  2 . 0  1 . 3  9 . 8  1 . 9  
S o r g h u m ,  g r a i n  v a r i e t i e s  .  . .  .  .  . . .  .  . . .  
3 1 . 3  
1 . 1  1 7 . 8  2 . 1  
. 9  7 . 9  
2 . 3  
F o r a g e  s o r g h u m  . .  . .  .  .  .  .  . . .  . . . .  . .  .  .  
2 5 . 4  . 8  1 5 . 2  1 . 6  . 8  6 . 9  1 . 6  . 0 8  
. 0 5  
S o u r c e :  M o r r i s o n ,  F .  B . ,  F e e d s  a n d  F e e d i n g ,  2 0 t h  a n d  2 2 n d  e d s .  
2 0 M - l l · 6 4 - 8 4 4 2 5  
